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ExrTRACH from the Act of Parliament 
concerning the Longitude, made in the 
Fifth Vear of the Reign of his preſent 

' Majeſty. 


HEREAS the Publication of Nautical Almanacs 
conſtructed by proper Perſons, under the Direc- 
tion of the ſaid Commiſſioners, would greatly contribute 
to make the ſaid Lunar Tables more generally uſeful ; Be 
it further Enacted, by the Authority aforeſaid, That it 
ſhall and may be . to and for the ſaid Commiſſioners 
to cauſe ſuch Nautical Almanacs, or other uſeful Tables. 
to be conſtructed, and to print, publiſh, and vend, or cauſe 
to be printed, publiſhed, and vended, any Nautical Alma- 
nac or Almanacs, or other uſeful Table or Tables, 
which they, or the major Part of them, ſhall, from time 
to time, judge neceſſary and uſeful, in order to facilitate 
the Method of diſcovering the Longitude at Sea; any 
Law, Statute, excluſive Privilege, private Charter, or. 
other Cuſtom, to the contrary thereof notwithſtanding. 


And be it Enacted, by the Authority aforeſaid, That ne 
Perſon or Perſons ſhall print, publiſh, or vend, or cauſe to 
be printed, publiſhed, or vended, any Nautical Almanac 
or Almanacs, or other Table or Tables conſtructed under 
the Direction of the ſaid Commiſſioners, without being firſt 
licenſed by the ſaid Commiſſioners, or the major Part of 
them: And if any Perſon or Perſons not ſo licenſed, or 
not being authorized by the Perſon or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, 
or cauſe to be printed, publiſhed, or vended, any ſuch 
Nautical Almanac or Almanacs, or other Table or 
Tables, every ſuch Perfon or Perſons ſhall, for every Copy 
of ſuch Nautical Almanac or Table fo printed, pub- 
liſhed, or vended, forfeit and pay the Sum of Twenty 
Pounds; to be recovered by Action of Debt, Bill, Plaint, 
or Information, in any of his Majeſty's Courts of Record 
at Weſtminſter ;, and that One Moiety of ſuch Penalty and 
Forfeiture ſhall be to his Majeſty, his Heirs and Succeſ- 
ſors, and the other Moiety to him or them that ſhall pro- 
fecute, inform, or ſue for the ſame, 
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ExTrAcT of an Act for the Repeal of all former 
Acts concerning the Longitude at Sea, except ſo 
much thereof as relates to the Appointment and 
Authority of the Commiſſioners thereby conſti- 
tuted, and alſo ſuch Clauſes as relate to the wn 
ſtructing, printing, publiſhing, vending, an 
licenſi 4 —— and —— uſe- 
ful Tables; and for the more effectual Encou- 
ragement and Reward of ſuch Perſon and Per- 
ſons as ſhall diſcover a Method for finding the 
ſame, or ſhall make uſeful Diſcoveries in Navi- 


gation ; and for the better making Experiments 
relating thereto : Made in the Fourteenth Year 
of the Reign of his preſent Majeſty. 


E it. Enacted by the KinG's Moſt Excellent Majeſty, by 
and with the Advice and Conſent of the Lords Spiri- 
| tual and Temporal, and Commons, in this preſent Par- 
liament aſſembled, and by the Authority of the ſame, That 
each and every of the faid recited Acts (ſave and except 
ſuch Clauſe and Clauſes in each or any of them as relate to 
the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch 
Clauſe and Clauſes as relate to the conſtructing, printing, 
publiſhing, vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) ſhall, from and after the Twenty» 
fourth Day of June One thouſand Seven hundred and Se- 
venty-four, be, and are hereby repealed, | 
And, for a due and ſufficient Encouragement to any 
Perſon or Perſons who ſhall diſcover any Method or Me- 
thods for finding the ſaid Longitude, Be it Enacted by the 
Authority aforeſaid, That the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Rewards or 
Sums of Money herein-after mentioned ; that is to fay, In 
caſe the Method propoſed ſhall be, by means of a Time- 
keeper, the Principles whereof have. not hitherto been 
mage public, to the Reward or Sum of Five thouſand 
a 2 Pounds, 
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Pounds, if ſuch Method determines the ſaid Longitude to 
One Degree of a great Circle, or Sixty geographical - 
Miles ; to the Reward or Sum of- Seven thouſand Five 
hundred Pounds, if it determines the fame to Two Thirds 
of that Diſtance ; and to the Reward or Sum of Ten 
thouſand Pounds, if it determines the ſame to One Half 
of the faid Diſtance : Which reſpective Rewards ſhall be 
due and paid when ſuch Method ſhall have been ſufficiently 
tried by the following Experiments and Voyages to be 
made and performed by ſuch Perſons, and under ſuch Re- 
ſtrictions, as the ſaid Commiſſioners for the Diſcovery of 
Longitude at Sea reſpectively conſtituted by. the above- 
recited Acts, or the major Part of them, ſhall think fit to 
appoint and direct; (that is to ſay), When and ſo ſoon as 
Two or more Time-keepers of the ſame Conſtruction ſhall 
have been tried at the ſame Time, for the Space of 
Twelve Months, at the Royal Obſervatory at Greenwich, 
then in Two Voyages round the Iſland of Great Britain, 
in contrary Directions, and in ſuch other Voyages to dif- 
ferent Climates as the ſaid Commiſſioners ſhall” think fit to 
dire& and appoint; and after their Return from ſuch 
Voyages, 'or any of them, for ſuch longer Time, at the 
ſaid Obſervatory, not exceeding Twelve Months, as the 
ſaid Commiſſioners ſhall judge neceſſary ; and alſo when 
and ſo ſoon as the ſaid Commiſſioners, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and 
Voyages have been made and performed as aforeſaid, have 
declared and determined that ſuch Method is generally 
practicable and uſeful, and ſufficiently exact to determine 
the Longitude at Sea withip the Degrees or Limirs afore- 
ſaid, in all Voyages for the Space of Six Months, (Impedi- 
ments from cloudy and hazy Weather excepted) ; and alſo 
when and ſo ſoon as the Principles and Practice of ſuch. 
Method are fully diſcovered and explained to the Satisfac- 
tion of the ſaid Commiſſioners, or Two Thirds of them 
at leaſt ; and ſuch Author or Authors, Diſcoverer or Diſ- 
coverers, ſhall have delivered up and aſſigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
Jute Property of ſuch Time-keepers as ſhall have — 
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tried by ſuch Experiments and Voyages as aforeſaid, to- 
gether with all Plates, Deſeriptions, Theories, and Ex- 
planations belonging or relating to the ſame, and which POR 
hall contain the Whole of ſuch Diſcovery of the Longi- - _ | 
tude; and in caſe the Method propoſed ſhall-be by means 
of improved_Solar and Lunar Tables, then and in fuch 
"Caſe the Author or Authors of ſuch improved Solar and 
Lunar Tables, their Executors, Adminiſtrators, or Aſfigns, 
ſhall be intitled to and have the Reward or Sum of Five 
thouſand Pounds, if ſuch Solar and Lunar Tables“ ſhall 
prove ſufficiently exact to ſhew the Diſtance of the Moon 
from the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, anſwering to about Seven Minutes of 
Longitude, after making an Allowance of Half a Degree 
for the Errors of Obſervation; and when it ſhall appear 
to the Satisfa-Yion' of the ſaid Commiſſioners, or Two . 
Thirds of them at leaſt,” that ſuch Tables are conſtructed 
intirely upon the Principles of Gravitation laid down 
Sir Jaac Newton (except with reſpe@ to thoſe Elements 
which muſt neceſſarily be taken from aſtronomical Obſer- 

| vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon with a 
Series of aſtronomic3] Obſervations made during a Period 
of Eighteen Years and a Half, which is deemed the Period 
of the [rregularities of the Lunar Motions ; which Reward 
ſhall be due and paid, when the faid Commiſſioners, or 
Two Thirds of them at leaſt, ſhall have declared and de- 
termined, that ſuch Tables are ſufficiently exact to ſhew 
the Diſtance of the Moon from the Sun and Stars in the 
Heavens, within the Limits above-mentioned ; and alfo 
when the Author or Authors of ſuch improved Solar and 
Lunar Tables, his or their Executors, Adminiſtrators, or 
Aſſigns, ſhall have delivered up and aſſigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
Jute Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in caſe any other Me- 
thod ſhall be propoſed for finding the Longitude at Sea 
beſides thoſe before · mentioned, that then and in ſuch Cafe 
the Firſt Author or Authors, Diſcoverer or Diſcoverers, of 
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any ach Method, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Reward or 
Sum of Five thouſand Pounds, if it ſhall determine the 
faid Longitude within One Degree of a great Circle or 
Sixty geographical Miles; to the Reward or Sum of Seven 
thouſand Five hundred Pounds, if it ſhall determine the 
fame to Two Thirds of that Diſtance ; and to the Reward 
or Sum of Ten thouſand Pounds, if it-ſhall determine the 
ſame to One Half of the ſame Diſtance ; which reſpective 
Rewards ſhall be due and paid, ſo ſoon as the ſaid Com- 
or Two Thirds of them at leaſt, ſhall, after 
proper Trial have been made by their Appointment and 
Direction, have determined that ſuch Method ſhall be ge- 
nerally practicable and uſeful for finding the Longitude at 

Sea within the reſpective Limits above-mentioned. | 
And be it further Enacted, by the Authority aforelald, 
That when and ſo ſoon as any ſuch Method or Methods, 
for the Diſcovery of the ſaid Longitude, ſhall be tried, as 
before · mentioned, and found practicable and uleful at 
Sea, and ſufficiently exact to determine the Longitude 
ar any of the Degrees or Limits aforeſaid, the ſaid 
age wg or Two Thirds of them, ſhall certify the 
me, under their Hands and Seals, to the Commiſſioners 

of the Navy for the Time being, together with the Name 
or Names of the Perſon or Perſons who ſhall be the Au- 
thor or Authors of ſuch Method or Methods; and upon 
the Receipt af ſuch Certificate, the ſaid Commiſſioners of 
the Navy are hereby authorized and required to make out a 
Bill ar Bills upon the Treaſurer of the Navy for the re- 
ſpective Sum or Sums of Money to which the Author or 
Authors of ſuch Propoſal, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall be intitled by virtue of this 
Act; which Sum or Sums the faid Treaſurer is hereby 
>. required to pay to the ſaid Author or Authors, their Exe- 
cutors, Adminiſtrators, or Aſſigns accordingly, out of any 
- Money that may be in his Hands unapplied to the Uſe of 
| 8 8 according to the true Intent aud Meaning af 
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And be it further Enacted, by the Authority aforeſaid, 
That the ſaid Commiſſioners for the Diſcovery of Lon - 
gitude at Sea, or any Five or more of them, ſhall have 
full Power and Authority to hear and receive any Pro- 
poſal or Propoſals that ſhall be made to them for diſcover- 
ing the ſaid Longitude, or for making any other uſeful 
Improvement in Navigation; and in cafe the ſaid Com- 
miſſioners, or any Five or more of them, ſhall be ſo far 
ſatisfied of the Probability of any ſuch Diſcovery or Im- 
ement as to think it proper to cauſe Experiments to 
made thereof, they ſhall certify the ſame, together with 
the Names of the Author or Authors of ſuch Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſ- 
ſioners of the Navy, who are hereby authorized and re- 
quired to make ont a Bill or Bills upon the Treaſurer of 
the Navy for any Sum or Sums of Money as the ſaid Com- 
miſſioners for the Diſcoyery of Longitude at Sea, or any 
Five or-more of them, ſhall think neceſſary for making ſuch 
Experiments; which Sum or Sums the Treaſurer of the 
Navy is hereby required to pay immediately to ſuch Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners - 
to make thoſe Experiments out of any Money which ſhall 
8 in his the ſaid Treaſurer's Hands unapplied as afore- 
aid. | 
And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not of 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the ſaid 
Commiſſioners for the Diſcovery of Longitude at Sea, or 
the major Part of them, to be of conſiderable Uſe to the 
Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation ; then, 
and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe» 
cutors, Adminiſtrators, or Aſſigns, ſhall, from time to time, 
have and receive ſuch leſs Reward or Sum or Sums of 
Money as the ſaid Commiſſioners, or the major Part of 
them, ſhall think reaſonable; and certify accordingly, 
under their Hands and Seals, to the Commiſſioners of the 
| Navy, 
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Navy; who are hereby. authorized and required. to —. 0 
out a Bill or Bills upon the Treaſurer of the Navy for any 
ſuch Sum or Sums of Money, which the ſaid Treaſurer is 
hereby authorized and required to pay immediately to ſuch 
Perſon. or Perſons, his or their Executors, Adminiſtrators, 
or Alligns, out of any Money that ſhall be in his the ſaid: 
Treaſurer's Hands unapplied as aforeſaid. 

Provided alſo, and it is hereby further Enacted, That 
in caſe any Perſon. or. Perſons who ſhall and may have nen. 
| ceived any Sum or Sums of Money, by virtue of this Act, ag 
a-Reward for any Method of diſcovering the Longitude at 
Sea, ſhall afterwards become intitled to any of the greater 
Rewards appointed, by this Act, for or on account of the 
fame Method; that then, and in ſuch Caſe, ſuch Sum. or 
Sums of Money as they ſhall or may have received as afore- 
ſaid ſhall be conſidered as Part of ſuch greater Reward, 
and deducted therefrom accordingly; and that no Perſon 
| ſhall receive more in the Whole for any One Method for 
diſcovering, the Longitude at Sea than the greateſt Reward 
| end for es gon by this Act. 


By the Comms3rones appointed by Acts of Par- 
liament for the Diſcovery of the Longitude at Sea; 
and for examining, trying, and judging of all 
Propoſals, Experiments, and Improvements re- 
lating to the fame. - FF 
9231 we have employed proper Perſons to 
compute Nautical Almanacs and Aſtronomical 
Ephemerides for the Years 1787, 1788, 1789, 1790, 
1791, and 1792, which will greatly contribute to make 
the Lunar Tables conſtructed by the late Profeſſor 
MAYER of Gottingen (which you have already printed 
with our Authority) more generally uſeful ; and whereas 
we think fit to employ. you to print the ſaid Nautical Al- 
- manacs and Aſtronomical Ephemerides : We do there- 
fore, in purſuance of the Power veſted in us by Act of 
Parliament, hereby licenſe, authorize, and impower _ 
you to cauſe the ſame to be printed, together with ſuch 
other uſeful Tables for facilitating the Method of difcover- 
ing the Longitude at Sea, as ſhall have been conſtructed 
under our Direction, and will be delivered to you by the 
Reverend Dr. N EVIL MASKELYNE, his Majeſty's 
Aſtronomer Royal at Greenuzuch; and for fo 8 ſhall 


be your ſufficient Warrant. Given under our Hands and 
Seals the 1 3th Day of February 1783. | - 
"Ate How®t- ; (L. S.) 
r | C. W. Cox NWALIL(L.S) 
H. Dux DAs (L. S.) 
T. FRANK LAND (L. S.) 
ROD NEN (L.S.) 
| J. Young (L.S.) 
* hs To Mr. WILIIAN K=yPPEL (L.S.) 
| ' RICHARDSON, Jos. Banks (L.S.) 
Printer in the Strand. N.MAsKELYNE(L.S.) 
| | J. SMiTH (L.S.) 
E. WarIiING (L.S.) 
A.SHEPHERD {(L.S.) 
. MarRRIOTT {(L.S.) 
. OrRDe (L. S.) - 
G. Ros E (L. S.) 
P. STEPHENS (L. S.) 
C. MippLEToON (LS.) 
8 J. SMITH (L. S.) 
By Command of the Commiſſioners, 


H. PARKER, Secretary. 'Y 
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Bythe Comma $10NERs appointed by Acts of Parliament 
for the Diſcovery of the Longitude at Sea; and for exa- 
mining, trying, and judging of all Propoſals, Experi- 
ments, and Improvements relating to the ſame. I 


HEREAS we think fit to 2 (in the 


room of Mr. Jobn Nourſe deceaſed) to publiſh 
and vend, and to cauſe to be publiſhed and vended, all ſuch 


Nautical Almanacs and Aftronomical Ephemerides, and 
likewiſe all ſuch other uſeful Tables, conſtructed under 


our Direction, as have hitherto been printed by Mr. 
William Richardſon, from the Year 1767 to the preſent 
Time, and alſo ſuch as may henceforward be printed by 
him, or any other Perſon employed by us for the Purpoſe, 
fot the ſeveral Years next enſuing, down to the Year 1792 
incluſive, We do therefore, in purſuance of the Power 
veſted in us by Act of Parliament, hereby licenſe, au- 
thorize, and impower you to publiſh and vend, and to 


cauſe to be publiſhed and vended, ſuch Nautical Alma- 
nacs and Aſtronomical Ephemerides, as well as ſuch other 
uſeful Tables, conſtructed under our Direction, as have 


hitherto been printed by Mr. William Richardſon from the 
Year 1767 to the preſent Time, and alſo ſuch as may 


henceforward be printed by him, or any other Perſon em- 


ployed by us for the Purpoſe, for the ſeveral Years next 
enſuing down to the Year 1792 incluſive. For which 
this ſhall be your Warrant. Given under our Hands and 


Seals at the Admiralty, the 7th Day of December 1782. 


EPPEL (L.S. 

C. W. CoxxwarL (L.S. 

T. FRANKLand (L.S. 

Rovner (L.S. 

. Young (L.S. 

N. HakLanoD -ä (L.S 

Howe (L.S 

os. Banks (L. S 

. MasxELYNE Ks 

To Mr. PETER ELMs lv, 5 Ls 
1 SMITH 

| Bookſeller in the Strand. 333 18 

A. SHEPHERD, (L.S. 

.MarrioTT (L.S. 

. Oxbpg (L.S. 

G. Ros E (L.S. 

P. STEPHENS (L.S. 

C. MippLETON L. S. 

J. SMITH Ks 


By conimand of the Commiſſioners, 
Y , ; H. PARKER, Secretary. 
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| HE Commiſſioners of Longitude, in pur- 
ſuance of the Powers veſted in them 

Act of Parliament, preſent the Public with _ 
the NauTicaL ALMANac and ASTRONOMICAL 
EpREMERISs for the Year 1788, being the Twenty- 
ſecond Impreſſion, to be continued annually; a 
Work which muſt greatly contribute to the Im- 
provement of Aſtronomy, Geography, and Na- 
vigation. This EphRMERISs contains every Thing 
eſſential to general Uſe that is to be Fond in 
any Ephemeris hitherto publiſhed, with many 
other uſeful and intereſting Particulars never yet 
offered to the Public in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeſſor Mayzr of Gottingen to a ſufficient 
Exactneſs to determine the Longitude at Sea, within 
a Degree, as appeared by the Trials of ſeveral 
Perſons who made Uſe of them. The Difficulty 
and Length of the neceſſary Calculations ſeemed 
the only Obſtacles to hinder them from becoming 
of general Uſe : To remove which this Epne- . 
MER1S was made; the Mariner being hereby re- 
lieved from the Neceſſity of calculating the Moon's 
Place from the Tables, and afterwards computi 

the Diſtance to Seconds by Logarithms, which 
are the principal and only very delicate Part of the 
Calculus ; ſo that the finding the Longitude by 
the Help of the Eepxemeris is now in a Manner 
reduced to the Computation of the Time, an Ope- 
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ration equal to that of an Azimuth, and the Cor- 
rection of the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very eaſy,by either 
of the Two Methods invented by Mr. Lyons and 
Mr. Dux rHORxNE, and publiſhed in the Firſt Edition 
of the Tables requiſite to be uſed with the En. 
MERIS, and ſince, with Improvements, in the Se- 
cond Edition of the ſame Tables; or by either of 
the Two Methods annexed to the EPHEMERIS of 
1772, being both Improvements. of the Method 
which I formerly publiſhed in the Bxyrisn MARI- 
NER's GUIDE and PHILOSOPHICAL TRANSACTIONS, 
the Firſt by myſelf, and the Second by Mr. GROROR 
WirTcHtLL, which are now-alſo annexed to the Se- 
cond Edition of the Requisite TABLES; but ſtill 
more ſo by the GENERAL TaBLEs for correcting 
the apparent Diſtance of the Moon and a Star 
or the Sun from the Effects of Refraction and 
Parallax, computed at great Expence by Order of 
the Commiſſioners of Longitude, and publiſhed 
under the Care of Dr. SurrHERD, Plumian Pro- 
feſſor of Aſtronomy and experimental Philoſophy, 
at CAMBRIDGE, in 1772. 
All the Calculations of the Epyemeris relating 
to the Sun were made, from Mr. Mayer's 
laſt Manuſcript Tables, received by the Board of 
Longitude after his Deceaſe, which have. been 
printed under my Inſpection, and publiſhed 
in 1770; but the Calculations of the Moon were 
made in this EPHEMER1s, for the Twelfth time, from 
new Tables, improved from MavER's Tables, 
compoſed by Mr. CitAR LES Mason, under my 
Direction, from Calculations made by Order of 
the Board of Longitude, upon the Series of Lunar 
; i Obſerva- 


A FF AKE 
Obſervations made by the late Dr Bu Abr EV, at 
publiſhed in the Nautical e of 1774. 
theſe new Tables, the Epoch of the Moon's. me 
Longitude is 1“ leſs, that bf the Apogee is 56” 15 
and that of the Aſcending Node more, than in 

MaAvER“'s printed Tables and 15 Fav 808 are 
calculated to Tenths of a Second. Moreover, One 
new Equation is introduced, whoſe Argument is the 
mean Diſtance of the Moon from the Sun's Apo ee, 
and Maximum 1674. Theſe new Tables, 4 en 
compared with the abave-mehtioned, Series of 0 
ſervations, a proper Allowance being made for the 
unavoidable Error of Obſervation, ſeem to give 
always the Moon's Longitude in the Heavens 
correctly within 45 Seconds of 'a Degree; whi 

ateſt Error, added to a poſſible Error of One 


mute in taking the Moon's Diltance from the 


Sun or a Star at Sea, will at a Medium only pro- 
duce an Error of 30 Minutes of Longitude. 

The Calculations. of the Planets, and of the 
Eclipſes of Jupiter's Satellites were yon 
from the Tables of Mr. WARGENTIN, annex 
to M. DE LA Lawpe's Aftronomy, excepting the 
Eclipſes of Jupiter's Second Satellite, which were 
inſerted in this EyHEMERISs for the Eighth time fro 
new Tables tranſmitted to me from their learne 
Author Mr. WAR CENTIN, Secretary to the Royal 
Academy of Sciences at STOCKHOLM, and pub- 
liſhed at the End of the Nautical Almanac of 
I 

All the Antilles of the EpytMeRrs were m- 
puted by Two ſeparate Perſons, and examine 
a Third, except the Moon's Longitude, Latitude, 
Right Aſcenſion, Declination, Semidiameter, and 


Parallax, 


P; R E. F. A O E. 
Parallax, which, for Noon, were computed by One 


Perſon, and for Midnight by another, and the 5 


Truth of theſe Calculations aſcertained by mean, 
or Differences, which, for the Moon's Longitude 
were carried as far as the Fourth Order. 
To this EypREUERISs is annexed a Deſcription of 
of an accurate and ſimple Method of adjuſting 
HabprEv's Quadrant for the back Obſervation, by 
Mr. Robert Blair; which, it is hoped, will. be a 
Means of bringing that uſeful but too much ne- 
lected Application of the Quadrant into common 
ſe. In this Paper a Note is inſerted, pointing out 
an Error ariſing in the Uſe of HapLev's Quadrant 
from the Bending of the Index, with the Means 
of obviating it; which was firſt diſcovered many 
Years ago by an Officer of diſtinguiſhed Rank and 


Character in his 3 naval Service, who firſt 


proved the Certainty of the lunar Obſervations, in 
Conjunction with Marxx's Tables, in finding the 
Longitude at Sea. 

In the next EpREMERISs the Moon's Place will be 
computed from new Tables compoſed by Mr. 
Charles Maſon, ſtill more exact than the former 


ones, as well from the Correction of the former 


Epochs and Equations as from the Introduction of 
ſeveral new Equations, and the Whole being cal- 
culated to Tenths of a Second. 


NEVIL MASKELYNE, 


: | ASTRONOMER ROYAL. 
GREENwIich, 
Fuly 7th, 

1783. 
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ExPLANATION of the Characters uſed in the 


EPHEMERIS | 


Rs ThePLANETS, Sc. 


© The Sun. © The Earth. 
( The Moon, & Mars. 
Mercury. jupiter 
2 Venus. h Saturn. 


& The Moon's, or any other Planet's Aſcending Node. 

The Deſcending Node. | 

Conjunction, or Planets ſituated in the ſame Longitude, 

F Oppoſition, or Planets fituated in oppoſite Longitudes, or 
iffering 6 Signs from each other, | 


Signs of the Zodiac. 
8. 8 
o. Y Aries. Libra. 
1. & Taurus. 7. M Scorpio. 
2. T Gemini. 8. Þ Sagittarius. 
3. S Cancer. 9. M Capricornus. 
4 N Leo. 10. & Aquarius, 
5. M Virgo, 11. X Piſces, 
ECLIPSES for the TE AR 1788. 
June 3. © eclipſed, viſible : H. M. 
Beginning — — — — 19. 244 
Middle — — — — 20. 11 


End — — — — — — 21. © 

Digits eclipſed 3*. 59/ on Q's ſouthern Limb, 
makes the Firſt Impreſſion on the ſolar Diſc at 
96* from ©'s Vertex on the Right Hand. 


Nov, 27. © eclipſed, invitible : 
| G at . 10/, in Long. 8˙. 69. 160. C's Lat. of 8. 
O will de centrally eclipſed on the Merid. at 6, 137. 
in Long. 93%. Weſt, and Lat. 30% South. 


O3 LI. 


OBLIQUTTY, &e, 
275 bc of the * Equat. of Equin, Points, 


Jan. IT, ——— 23. 27. 59,4 — - + 18,0 © 

Apr. I. — 23. 27. 58, 5 + 17,8 

July 1. —— 23. 27. 57.6 | + 17,4 

Ott. 1. — 23. 27. phys e — + 17,0 

Dec. 31. — 23. 27. 557 — + 16,4 
2 x—ßͤ 


Erratum in the Na vrie AL Ar MAN of 1784. 


In the Title of the Equation of Time for September, for 
Add read Zubſtract. 


3 


21 I. 


Agnes. In 8 
Vincent. 


| [Corverfin of St. Poul. 


% 


[Fed. Borm. 


From St. Hil. in 15 days, 
Later. 
K. Charles I. martyr. 


eg-j20.10,23 Im. of » I's 78. 


18.48 O entem = 


| RYE. 


Sexageftma-Sun. Pr. Au, | | 


j 
\ 
U 


2 — 


125 


Cc 


*13uo 


——— é 


am 10 


5 D. N. S. H. M. 8 


—_ 


-— 


9. 10.5 1.26 


18.47.14, 33.17 3.5 1 2 


_ 


- — — — — — — — — — 
CCC , ,, 


1 9. 11.52.37 [18.5 1. 39. 22 2.56. 


_— 


18.56. 3. 8022. 50.260 4. 56, 5 


1 9.12.53.40 


es mw 


— — = 
— . Rang 


9. 15.57.25.4 19. 9 
9. 16.58.36 
9. 17.59.48 | 
9. 19. 0.59. 
6. 20. 2. 10 | 


— 
> — — 
— 


a. 


— 
1 


19.22.22, 222. 6.57 7.34.7 


1022. 30 410 6. 17,6], - 
oſ22.23.13 6.43,8 el 
3122.15.18 7. 9582552 


19.26.43, 4 21.58. 1 7. 59477 | 


9. 21, 3.20 19.31. 4,12 1.48. 5 8. 23,8 


— N 
* 


„ 


19.35.24, 221. 39-200 8. 45,93 


19.39 43,621.29. 
46. 19.44 244 21,1 41. 
19.48.20, 4 21. 7.55 


19.52.37, 8020. 56. 3010. 14, 
19.56.54, 40.44 5/10, 34, 
20. 1.10, 3 
20. 5.25, 4020.20.25 11. 11,8 
20. 9.39, 80. 7.3511. 29, 


9. 29.12.11 
10. o. 13.13 


— a 


20. 32.5410. 53, 


— — 17,0 


220.1 5353 19. 54:23 Tl. 46, 


10. 1.14.13 
io. 2.15.13 
10. 3.16.12 
„10. 4.17.11 


20.22.18, 2119.26.51 


6, 1119:40.48,12. 2, 25 


a 61 
20.26.29, 410. 12.3212. 32,8014 
20.30.3078 18.57.5312. 46,638 


io. 5. 18. 8 


10. 6.19, 4 | 20 34.497 5018.42.53 12. 59,7 


135 


20.38.58, 3018.29.32 13. 12,0] 22.5 


1 [10. 9.21.49 | 20.47.13,6 


20:43. 6, 4018.11.53 13. 23, 35555 
17.55 5213.34, 
17-39-32 13. 44, 


10. 10.22.43] 20.5 1. 20, o 


i TIN, 1. 14*23,35 


| 20.55.25. 1117.22.54 13. 53,00 
rr —— 


"TANUARKY 1988. 
I. TI. 1 7 * 
1 Semidia- Time of D* Motion Logarithm Place of 
| S | meter of Ns theſ of the pf the Sun's| the Moon's 
1 the Sun. eridian. Son. - Diſtance. | Node. 
. — . —ü—üä 4 — — — — | 
M. 8. M. 8. M. 8. 2 a 8. D. M 
116. 19,3 1. 10,9 [2. 3249] 9, 992639 | 8. 25. 19 
7 | 16. 19,1]. 1. 10, 6 [z. 32,9] 9.992715 | 8. 25. © 
I3 | 16. 18,9] 1. 10, 1 2. 32,8} 9. 992649 8. 24. 41 
19 16. 18,3] 1. P's 2. 32,6 9. 99304 8. 24. 22 
25 ] 16, 17, 1. 8,9 2. 32, 4 9.993344 | 8. 24. 3 


* 1 ah th. ” I” WF Y 
_ 


tt 


a. 54 * 


ory 
—_—_— 


FE 
- 


—— 
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'EcL1ysxs of the S4aTELLIiTES of JUPI T E.R.. 


— a4 


| 


. a 2b RA TI: ad Ss 
| 1. Satellite: 717 IHE Satellite, , | nu] 
- Emerſions; Emerſions. In. Satellite. 
eee eee r 
E 8. || Days | H. 18; | 
*: | 13 5 41-1] *4 | 10:24. 25 || 2 | 19-3421 J. 
#3] 535-31 |} 7 | 23-49-56} 2 20.15. 37 Ef 
| 2. 3. 2411 12.58.31 || 9: 21. 30. 57 I. 
720. 31. 1 154 2. 16, 17] 10 | & 13423 E. 
9 14. 59. 14 | *18 | 18: 34 13 17 1. 28 16 1. 
911 9. 27. 1222 4. 52. 18 [17 | 411.52 E. 
13 1 25 18. 10. 32 *24 « 26. 16 J. 
1422. 231829728. 35 jf *24 8. 11. 4 Ef 
16 | 16; 51426 18 9. 24. 59 I. 
718 11. 19. 36 | "31 12. 11. 1 El 
20 4 4 4 PRES OR. _ ö 
22 th 44 4 | IV. — | 
23 | 18.44.20 || — — 
Pg 13. 12.43 | 2 12 1. . 16451 I. 
*27 7. 41. 6 N 12 | 1. 59. 51 E. 
| 29 2. 9.33 28 | 19. 9. 29 J. 
1 30 | 26. 38. 0 28 20. 17. 38 E. | 


0 
2 i 1 4 * 0 * 
. = 
— 
+ # _ 


2 7] 278K. 478 1. 
13 11. 13. 13] 3. 23 10, 14. 7 1.35 |18. 8 
19 11. 22. 44] 3-21 10. 21, 3 1. 36 15. 449 


715. 24. 121 3. 7689. 2 


251] o. 2. 471 3. 14 110. 29, 61 1. 33 113. 16 1 
. — NK 0 
N 


Th 3-14-23], 1.32 NI 3. 19. 54] 3-55 Nſag. FN I 
73.7. 11 135 | 27-39 4. 4 26. 21 12. 1 
13 3. 19. 57] 1. 38 | 3. 15. 864 . 26, 42 11. 25 
19 3.22.42] 1.40 3. 12. 60 4. 26. 57 [10.50 
25 3. 5 a — ff 3. 11. 8 45 127. 4 buds . 
3 Id | 
11.2. . TT 27 80 5 . 5. 5. 26 877. 77 N 10. 24 
72. 23-42 0.21 | 2.18.25] 0. 25 22. 33 | 9.54 | 
1131 2. 24. 13J 0.20 | 2.17. 50 0.24 j22. 31 ; y 58 
15 2. 24. 44] 0-19 | 2-17-22] 0.23 22. «Be | 
251 2.25. 14' 0.19 ! 2. 16. 59! o. 22 22. 2 
' SATURN. 


; 7 10. 29; "52 1. 33810. 25. 480 1. 278 14. rn J. 6 
Int. o. 1. 33 10. 26. 24 1. 27 „ 5 40 
1311. 0. 15] 1. 33 10. 27. 2| 1. 26 13. 52 42. 19 
9 11. 0.27] 1. 34 10. 27. 42] 1. 26 13. 38 1. 56 


(25 111- 0.3 © Ty: On 8 * I. 34.00. 28. 231 1. 26 13.24 1 33 | 


3h 


— 


* Fl 
4A ** 


2 


T5" DTK T 88. 


8 122 Moon's Lom- Moons La- Moon's oY 
2 <5. gitude | 1 at | titude at Latitude 
12 75 at Noon. idnight. | Noon. | at Midn. 
£2, mow ; | — 

55 Like 8. D. M. S. 8 b. 8 b. MS [D.Ms. 
1 [Tu. __ TT 0.23.59 wen” 4.22429 S] 
„ | 2 12.42.25 . 1. 42 3.38.23 
3 Th. 7: 18 48 24 la 24.47.31 [3-12.49 2.45.18 
F. IS. 9:46.20 6.43.15 2. 16. 10 1.45.42 
1 5 84. 8. 12.38.47 8. 18. 33. . 1. 14. 14 8.42. 48 
6 JS. 22 469. 0.20.35 0. 9. 33 8 lo. 23. 2 N| 
| 95M. 9. * 6.14. 7. 9. 12. 7.55 [C. 55. 20N[1.27, 4 

8 [Tu. 9. 18. 2.16 | 9. 23.57.23 1. 57. 51 2.29.2 

9 . 9. 29.53.33 10. 5. 50.56 2. 55. 27 [3.21.38 

10 Th. 10. 11.49.48 flo. 17.50.23 3. 45. 41 [4 7.21 
11 F. — 23.52. 55, 10. 29.57.39 4. 26. 21 7177 | 
12*Sa. *[r1. 6. 4.55 11, 12.14.56 4. 55. 26 Ic 
13. [Su. 1. 18.28. 64 11} 24.44.43 F. 11. 16 5:13.46 
iM. o. 1. f. 80 J. 29.44 F. 12. 1 5.19 

15 Tu. o. 13-5 8.50. 5 — — 11 445. 2 | 
16 f W. o. 27.11.56 | 3. 586. 37 [4-27-57 4. 6. 53 
13 Th. 1. 10.46. 5 1. 17.43.10 3. 42. 4 3.13.3 

18 [F. | 1. 24.45.20 2. 1.53.22 2. 41. 54 2. 7.14 
| 19 Sa.” 2.9. 7.10 2. 16.26.21 f. 30. 4. ſo. 51. oN 

20 [Su. T5 IT 3. 1.18.48 fo. 10. 10. 40 Nſo. 30. 12 8 

21 [M. z. 8.50.33 3. 16.24.44 | 1. 10, 488 1.50.20 
| 22 [Tu. 3. 2 0.9] 4 2.35.39 [2-27. 58 3. 2.57 
| 23 W. | 4 99:52 | 4 16.41.35 3.3433 [4+ 2-13 

24 [Th. 7 $50.0 5. 1.32.47 [4. 25. 28 1.775 

25 [F. | 50.1 | 5.16. 1.25 4. 57. 40 5. 6.23 
DES | | — — 

26 Sa. . 23 23. 5.3 6, 0.2.32 [5.10.15 6. 2 T. 
27 u. | 6: 6.52. 6,13 36-24 15 4+ 14 [S454 
| 28 |M. | 6.20;-9.36 6. 26.35. 6 4. 41.49 4.29.18 
| 29 [Tu. 7. 3. 9.19 7. 9.16.49 4. 8.177 3˙43.29 
130 W. 7: 15:28; 7 7. 21.34.55 318.54 29 | 
Nr rer þ 

i lh. . 45 8. 3:31:29 (2. 24+ 4.5 54: I 1 


——— 


— 


— 


6)  FANUARY 1788. 
Ir » s Right] » 5Right] » 's De- [3 De. 
8S F &/age over] Aſcenſ. Aſcenſ. {clinationiclinatioi 

152 = 2 =| NMerid. at Noon; ſat Midn,Jat Noon. at Mi 
S . >.> — wie we #26 
Fs H. M. p. M. b. M. D. M. 
mrs u. 24 19. 11 | 20% 35 206. 42 13. 438 

2 [W. 25 19. 58 | 212.52 | 219. $19. 32 
$1. 19. 5 5 9. 817.3 
3 [Th. 26 20.46 | 225. 22 231.420. 31 
4 [F. 27 21. 34238. 6 244. 33022. 33 
5 8a. 28 22,23 | 251, 1 | 257. 29123. 34 

6 [Sa. 29 23. 12 | 263.57 270. 23/23, 31 
» [M. [i 23-59 | 276.45 | 283. 322. 24 
2 Tu. | 2] 6 289. 16 | 295. 2420. 18 
g V. | 3] 9-45 301. 26 | 307. 227.20 
10|Th. | 4] 1.29 | 313-13 | 319. 913. 39 
1 IF. | 5| 2-12 | 324-43 | 33. 23] 9-23 
12 [82.6 2. 54 | 336. 2 | 341-41] 4.42 5| 
13 |S. | 7] 3-36 | 347-22 | 353 6 0. 13 N 

14 [M. | 8] 4-19 358. 55 4 $4] 5-12. 
15 [Tu. 5. 5 | 10:54 | 17. 910. 6 
16 W. 10 5-54 | 23- 35 | 3% 1404 39 
17 [Th. |11] 6. 47] 37. $ | 44 17418. 36 
1$ [F. 12 7 44 51. 41] 59. 19021. 35 
19 [Sa. 13] 8.45 | 67.10 | 75. 1023. 19 
20 Su. 144 9.48 | 83:17 91. 25/23. 30 
21 M. 15 10.51 | 99. 32 | 107. 34/21. 59 

| 22 Tu. 16 11.52 | 115.26 | 123. 818. 54 
23 [W. 12 12-49 | 130. 38-| 137. $5114 32 
24 [Th. 18] 13. 42 | 144-59 | 151.52] 9.19 
26 [F. 19] 14-33 | 158. 35 | 165. 9] 3. 40N 

W947 Sa. 20] 15.22 | 171+ 37 | 177. $9] 2. 0 g 44459 
27 [Su. 21] 16. 9184. 17 | 190. 33] 7. 23 | 9-53 

28 [M. 22 16. 57 195.48 | 204, 3172. 14 114. 24 
29 [Tu. 25] 17. 44 | 209-20 215. 38016. 22 18. 8 
30 [W. 24/18. 33 | 221. 58228. 2119. 40 [20.57 
OS a — — — — — 
31 [Th. 251 19. 22 234. 45 241. 13]21- 59 22. 46 


TT. JANUARY 1788. 


* 
| 
* 
7 
1 


4 


2 Semid*. Hor Far. Hor. Far. 
| 2 at ae d at 7 * 23 2 
8 Af Noon. [Midnight.| Noon. ight. 2 8 > 
T=gl*: el 1M | if 
"8 5[ M484 MS. [M. 8. M. 8. 3 58 
1 Tu. | 15.26 15.11 | 56. 2 55. 42 [5068] 5094 
2 [W. 5. 6 15. 1] 55.24 | 55. 711805140 
3 [Th. | 14 574. 14-54 | 54-53 |. 54-49 [5158]5175 
4 F. 4.51 14-49 | 54.30 | 54-22 18905199 
$ | 24-47 | 14-40 | 54-15 | 54.10 [52095215 
1 6 |S. | 1445 | 1444] 54 7| 54. 5 [5219]5222 
1 7 LEE 14.4454. 35 5+ 5 15223 5222 
8 [To. 14.45] 14-46 | 54. 7 { 54.10 62198215 
1 . [1447] 1449 | 54-15 | 54-21 
10 Th. 14-51 | 14-53 | 54-2 54: 36 * 
11 F. 14-55] 14-58 [54-45 |-54 57 
12 Ba. | 15. 2 | 15. 6'] 55,10 | 55.2 
13 [S, | 15.10 | 15-15 | 55.40 | 55-5 
| 14 M. | 15.20 | 15. 26, 56.14 | 56. "38 
16. u. 15. 32 15. 38 | 57. o 57. 24 
16 W. | 15.45 | 15. 52 | 57.4868. 13 
17 [Th. 15. 59] 16. 6 | 58.39 | 59. 4 
18 [F. 16. 1 16. 20 | 59. 30 59. 55 
19 Sa. 16. 26 16.31 | 60.18 |. 60, 38 
20 [Su. | 16.36 | 156. 40 60. 55 51. 9 
21 M. 16. 42 | 16. 44 61. 19 . 24 
22 [Tu. | 16.44 | 16.43 | 61.24 | 61. 20 
23 M. | 16.40 | 16:36 61. 11 60.5 
24 [Th. | 16.32 | 16.25 | 60.39 | 60.1 
25 [F. | 16.29 | 16.12 | 59.53 | 59-26 
26 8a. 16. 4 15. 56 68. 58 58. 29 
27 [Su. 15. 4815. 40 58. o | 57.31 
28 M. | 15.33 | 15. 26 57. 3 56. 37 
| 29 [Tu. | 15.29 | 15. 13 56,12 | 55. 49 
30 [W. 15. 7] 15. 2 | 55.28 | 55.10 
7 — — — — — — - — — 
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rations of the eure of JUPITER 
at Half an Hour paſt Eight o Clock in the Evening. 
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| - * ry CH 7759. | 
br tilt f £445 niaya Earn Moon. | 
18 I 2 Sundays, Holidays RC —— 
-4 F| . e Moon — 5. 12.1 | 
| | James. [Firſt Quartet— 12. F. 3 
1 Th. — vt Phil. & St. Full Moon — 19. 8 
5 20 .3 mor. of Aſc. 5 ret. Quarter — 2741 + op 
Ws Sa. Invention of the Croſs, - a 
Pr — 7 * Other Phenomena, 
u. Sunday after Aſcen — <5 
1 0 M. Tate Ta Ae D. H NI. 
Tu. John Ev. ante Port. Lat. 8. 8.47 CY. 
| 7 W. | 3 | 14.20 ( 1 
Th. JOxf. Term ends. 17.24 (II 
10 Sa. 11. 8.30 Ct ada 8 
1 * 9.314 (2 ad à œ Im: 
11 (Su. — * 4 S. of »'s| 
12 M. |Whit- Monday. center. | | 
} 13 Tu. M Tueſday. 10. 30) Em. * 1 N. 
14 [W. 13.41 Cx S 
15 [Th. 12. g I d. Lat. 46“ 
16 F. 1225 (o & | 
17 Ga. | | 4 a7). ; 
—— —e— 144. 735 (eK 
18 4] 8 18.15. 4 CEASED | 
19 [M. |2. Charlotte born 1744-[19.13.12 ( M 
bo Tu. bo . Dunſtan.] 23.21 G enters II | 
| 21 W. [Oxford Term begins. a 1. 3.49 CNN | 
22 * Pri. Elixabetn born. 24. 3-41 (7 TI 
23 | 24. n 
2 | 15.44 (Þv. | 
1 — 5 De | 5 
25 [a. 1 he ter Trini 1. 7:49 Un 
26 M, . iſt Abp. — Ek: 
27 Tu. [Venerable Bede. 
28 [W. | 
29 Tn. K. Charles II. rgftored. 
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Y 2788. II. 
- Sun's Sun's Sun's 1 4 7 
11 Right Aſc. | Declin. ſof I imeDifl. 
5 = * Longitude. in Time. North.] Sub.“ 
8 . 
> FS. D. M. S.] H. M. 8. D. M. S.] M. S. J 8. | 
1 Tn. | 1. 11.42. 8 | 2.37. 246 | 15:21.41] 3-136 6, f 
2 [F. I 1.12.40.15 | 2.40.52,2 | 15.39.29] 3+20,7 6, 
3 [Sa. | 1. 13.38.19 | 2.44.4244 | 15.57. 2] 3-27» 5 
4 [Su. | 1. 14.36.23 | 2.48.33, 2 | 16.14.18] 3-32, 527 
5 IM. | 4. 15.34.25 2.52.24, 5 16.31.18 3.38, 0 
— — 6 —— . 
6 ru. 1. 16.32.26 | 2.56. 16,4 16.48. 2} 3.42, 45 
7 IW. 1. 17.30.24] 3. o. 8,9 | 17. 4.29 3.46,0 2.6 
8 [Th. | 1. 18.28.21 | 3. 4. 1,9 | 17.20.40] 3-502 3 
9 F. 1. 19.26.17 | 3. 7.5545 | 17.36.32 3.5 3,2 + 
10 [Sa. x. 20.24.11 | 3.11.49, | 17.52. 7 3-550 
11 [Sa. | 1. 21.22. 3 3.15.4444 | 18. 7.24} 3:57» 156 
12 [M. 1. 22.19.53 3.19.39, | 18.22.23] 3.58, 0, 
4 13 [Tu. | 1. 23.17.42 | 3.23.35, 6 | 18.37. 3] 3.59, 0, 
[ 14 [W. |] 1. 24.15.28 3.27.31,9 18.5 1.25 359,5 0 
15 [Th. 1. 25.13.13 | 3.3 1.28,9 | 19. 5.27 3-591 * 
( , a road Ee — 7 
16 [F. | 1. 26.10.56 | 3.35.26, 4 19.19. 100 3.58, 24, 8 
17 [Sa. 1. 27. 8.37 | 3.39.24, 4 19.32.33 3-507] 2 
18 JS. | 1. 28. 6.17 | 3.43.23, 0 | 19.45-37 354,7 2/5 
19 [M. } 1. 29. 3.56 | 3.47.22, 1 19-58.20| 3-52,2 373 
20 [Tu. 2. o. 1.33 3.51.21, 7] 20.19.43} 3-49,1 
— — a — 2 — — 3 
21 [W. | 2. o. 59. 10 J 3.55 21,9 20.22.45 345,5 * 
22 [Th. 2. 1.50.45 ][ 3.59.22, 7 | 20.34.27 3.41, 3 4,8 
23 [F. | 2: 2.54.19 | 4. 3-240 | 20.45.47} 336, ol 
24 [Sa. 2. 3.5 1.52 | 4. 7-25,8 | 20.56.46] 3.3 1,2 5,8 
25 [Su. | 2. 4.49.24 4.11.28, 2 | 21, 7.24 3 25,4 6.44 
. * . N 3 
26 [M. | 2. 5.46.56 4.15.31, 0 | 21.17.40} 3-19,1] 6 8 
27 [Tu. | 2. 6.44.26 | 4.19.34, 4 21.27.34 3-123 772 
28 [W. | 2. 7.41.57 | 4.23.38, 221.37. Of 3. 51 777 
29 [Th. | 2. 8.39.26 | 4.27.42, 21.46.16] 2.5 7,4 8,2 
30 [F. | 2. 9.30.55 | 4.31.47, 4 21.55. 3| 2-49,2 ik 
3 - 7 
31 Ba. | >. 10.34.23 | 4.35.52,0 1 22 3.27 2.40, 6 
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Eclipſes of the SATELLITES of JUPITER 


7 MAY 1788. [51] 
1 [Hourl | 
l Semidia- [Time of D*| Hour) Legarithm] Place of || 
ö | 
N meter of [paſſing the ws og of the Sun's| the Moon's 
8 g| the Sun, 8 lan. 8 Diſtance. Node. 
of DAL UN APLH — 
; M. 8. M. 8. M. 8. 8. D. M 
| I | 15. 54,4 1. 6,0 2. 25,2] 0,003814 | 8. 18. 54 
716. 531] 1. 6,5 [2. 24,8] 0,004427 | 8. 18. 35 
13 | Ig. 51,9]. 1. 7,9 2. 24, 5 0,004974 | 8. 18. 16 
19 | 15. 50,5] 1, 7,4 [2..24,2] 0,005467 | 8.17.57 | 
25 ' 15. 49,71 1. 7,8 12. 23,9 8. 17. 38 


I. Satellite. 
Emerſions. 


II. Satellite. 
Emerſions. 


; | III. Satellite. 


20. 14. 10 
14. 42. 54 

9. 11. 36 

3. 40. 14 
22. 8.51 
16. 37. 29 
11. 8. 


5.3435 


4 
7 
111 
14 
18 
22 
25 
29 


H. M. 8. 


[ar H. M. S. Days 
5. 


20. 26. 24 


9. 44+ 22 
| 7 * 10 


12. 19. 45 
1. 37. 16 
14· 54.34 
4.11. 44 


3 | 13-45-47 1 

3 | 16. 45.52 E 
10 | 17. 46. 19 I 
10 | 20.47.27 E 
17 | 21,46. 15 I 


18 | 0.48.22 E 
25 | 1. 45-441 
25 | 4-48.50 E 
IV. Satellite. 
8 | J. 43. 321 
810. 13. 10 E 
26: „ ia 


25 4.25.27E | 
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"M.A Y 1788. IV. 
| cliocen-jHeliocen-j Geocen jGeocen- | allage} 
E tric Lbn- tric Lati- | tric Lon-tric La- |Declina-} over 
< | gitude. 8 I gitude. 255.8 tion, [Merid. 
IS. P. M. D. NM. S. B. M. | D. M: D. M. H. N. 
| a oy ir E R CU R X. Sup. G 309. 144". 
| 1] 9. 23. 33] 6. 29 8 0. 16.12] 2.578 3. 40 N22, 28 | 
4 o. 3. 8] 6. 50 | 0.20. 20| 2.53 | 5.17 22. 33 
710. 13. 19], 7. © | ©. 24 41] 2.43 J. 5 422. 38 
10 [10, 24. 175] 6. 55 | 0.29.33] 2.29 | 9. 8 [22.44 | 
Iz 11. 6. 100 6.34 | 1. 4 39 2.10. 11. 3 (22. 52 
1611. 19. gf 5. 521. 10. 4] 1. 46 [13.10 23. 1 
Jig] o. 3. 23 4:44 1. 15. 44 1. 20 [15.18 23. 1 
J22 | o. 18.57] 3.11 1. 21. 44| o. 50 17. 25 23. 23 
425 1. 5.51] 1. 1381. 28. of o. 18 819. 2) 23. 36 
128 | 1. 23. 55 o. 5 NI 2. 4. 29] o. 14 N.z 1. 18 [23.51 
31 2. 12.41 3. 10 f 2. 11. 4| 0. 44 422. 52 [o. 2 
| 3 | VENUS. Gr. Elon, 304d. 
1 1] 5. B. 4oj 3. 22 N 2. 24. 49] 2. 35 Njz5.57N[ 3. © 
ö Nrn. 3-23 3. 1-21] % nt 6. 42 6 
, 7-401] 3549! 426-31 3 18 
1'9 6. 7. 51 3. 7 | 3. 14. 1] 2. 49 [25:32 | 3-15 
25 | 6.17. 32) 2.51 | 3.20. 3! 2.45 24. 42 | — 17. 
Ws SHRED Es MARS. | 
1-11] 5. 8. 18} 1. 44 N 4. 1. 39 1 2 1, N 5. 40 
75. 10. 550 1.42 4. 4-37] 1.49 20. 535.29 
13 5. 13. 33] 1. 40 4. J. 40 1.43 20. 25.18 
119. f. 16. 11 1.38 4. 10. 4) 1. 37 9. 7 5. 7 
re 
3 ID UP I IT ER. 1 
I | 3. 3-29 . 78 109 40] O. 7823. 17 Nſ 3. 4 
1.71 3+ 4 0 e. 7 26. 52] 0, 6 [23.20 | 2.46 
13 3. 4-39] O. 6 28. 5%, 4 123-221 #3 28 
19 3- 5. % 9. 5 | 2.29. 20] 0. 1 23.24 [N 10 
e v. 
| 11 SATURN. {0.31% 28)... 
1 3» 44] 1. 408 iy 9. o] 1. 368 9.42Sjzo. 5 
7411. 3.55 1,41 9. 26 1.37 | 9.33 [19.43 
13 11. 4 |, 1.4t " 9. 49] 1-39 | 9-25 19. 21 
119 11. 4-18] 1.42 11. 10. gf 1.40 | 9, 19 |18, 59 
2 TIII. 4-30) 1.42 11. 10. 201 1,41 1 9. 14 18. 36 
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as * ws 


* — — — — nn 
IV. NAT 1788. 1531 
| & T Moon s Lon- Moon: 5s Loa- [Moon's La] Moon's 
1&5 | 5 1 at of co attitude at | Latitude 
12% IH oon. idnight. | Noon. at Midn. 
1 ö —_ 
| nus, 8. D. Mes. D. . S. P. N. 8. 
1 Th. 11. 1 34.44 11. 151557 5.11. 26N 5. 10.42 
2 F. II. 2 21.57 8172 38 5. 6. 5 4.5 7.26 
3 Pa. o. 11.30.50 ] 0. 18.13.36 | 4.44.43 4.27.55 
4. o. 28. 1.41] 1. 1.54.57 4. 7. 9 13.42.28 | 
5 M. I. 8.53. O | I, 15.55.21 3-14.14 2 f 
1 PoE 85 | — 
6 Tu. | 1.23. 1.26 2. o. 10.38 2. 8.22 1.31.4 | 
i 5 |W. | 2. 15.22.18 | 2. 14.35.43 | 0.53. 22 Nlo. 13.5 1 
s Tu. 2. 21.511 2. 29. 5, 8.25. 46 81. 5.10 8 
9k. | 3. 6.19.53 3 13.33.53 | 1.43-31 J.20. 9 
10 [Sa. 3. 20. 46. 4 3. 27.57.48 | 2:54.28 3.25.52 
— — — — - 
11 |Su. | 4. 5. 6,59 | 4. 12.13.49 | 3.53.55 [4.18.11 
12 [M. | 4. 19.18.10 [ 4.26.19.45 | 4.38.22 4.54.14 
13 [Tu. 5. 3. 18.29 | 5. 10. 14. 7 | 5. 5.37 15.12.28 
14 [W. | 5.17. 6.40 | 5. 23.55.53 5.14.47; [5.12.35 {| 
115 Th. | 6. 0.41.51 | 6, 7. $4.22 | 5- 6. 4 (4.55.24 
| 16 [F. | 6. 14. 3.28 6. 20, 39. 5 4.40.50 (4.22.38. 
1 Sa. | 6, 27.11.12 |} 7, 3.39.51] 4. 1. 9 3.36.43 | 
[Su. | 7.10. 5. 1 | 7. 16.26.45 | 3. 9.45 (2. 40. 38 
19 [M. | 7.22.45. 8 7-29. 0.14 | 2. 9.47 1.37.35 
20 [Tu. | 8. 5.12.11 | 8. 11.21. 9 | 1. 4.30 8 [0.39.53 
| —— _ IE FO — A 
| 21 [W. 8. 17.27.17 | 8.23.30.50 | o. 2. 50 Nſo. 36. 19 
22 [Th. 8. 29.32. 2 9. F. 31.12 | 1, 9.11 1.41. 7 
| 23 [F. 9. 11.28.41 | 9. 17.24.52 2.11.48 [2.40.57 
24 [Sa, 9. 23.20. 9 9.29.15. 3 3. 8.18 [3.33.36 | 
{ 25 [Su. to. 5. 10. © Jo. 11. 5.33 | 3.56.37 [4.17.10 
| 26 [M. 10. 17. 2.16 10. 23, 0.40 4.35. 0 [4.49.58 
27 [Tu. 10. 29. 1.21 |11. 5. 4.55} 5. 1.50 [5.10.28 
28 [W. [11. 11.11.52 1. 11.22.48 | 5,15.40 {5.19.18 | 
29 [Th. III. 23.38.14 11. 29.58.38 | 5.15.13 66. 9.18 | 
30 F. o. 6.24.29 | ©. 12.56. 7 | 4.59.27 445-36 | 
1 & 19.33-48 | ©. 26. ng ls 4:27: 45 E . | 
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54] MAY 1788. VI. 
e D s Pats: | Ds Kight þ SKight| » 's De- b s De- 
SA ſage over] Aſcenſ. Aſcenſ. ſclinat ionſclinatio 
8 2 >| Merid. at Noon. [it Midn. ſat Noon. at Midn. 
= 28 e! | 1 AY 
S. M. D. M. D. M|D.M. D. M. 

I Th. 26} 20. = | 344-43 | 350. 32} o. 548 1. 33 N 
2 F. 27 21.47 356. 28 2. 31 4 2 NI 6. 30 
3 [Sa. 2822. 35 8. 43 | 15. 4 8.55 1. 17 
48g. 29 23.28 | 21.38 28. 2413. 32 ig. 38 
5M. if 35,24 42.377. 33 19. 13 
— . | — —— 
{ 6 |Tu. | 2} o.25 | 50. 2 57. 3020. 3) 1.42 
| 7 W. | 3} 1.25 4 73. 1522.27 22.48 
Th. 4 2. 26 81. 8 | Bg. 922.4) [22.23 | 
{ 9]F. | 5} 3-27 | 96.48 104. 29021. 36 [20.27 | 
to [Sa. 6 4.25 | 112, © | 119. 2o[18.59 [17, 14 
11 [Sa. 2 5.22 | 126.30 | 133, 2815.14 1. 
12 M. 8| 6. 14 140. 15 | 146. 6310. 38 | 8. 8 
F 13 [Tu. | of 7. 4 | 153-24 [| 159-47] 5 33. 2. 55 N 
{ 14 |W. 10 7. 52 | 165, 6 172. 22 o. 16 NI 2. 228 
15 Tu. 110 8. 39 178. 36 | 184. 510 4. 578] J. 28 
16 F. 12 g. 27 | 191. 6 | 197. 236 9. 92 12. 2 
17 [Sa. [13] 10. 16 203.44 | 210. 914. 14 16. 9 
18 [Ca. 14 11. 5216. 37223. 10017. 52 19. 20 
19 = 15 11. 55 | 229. 45 235. 24/20. 34 |21. 33 | 
20 [Tu. 16 12.47 | 243- 3 | 249- 43/22. 15 22. 44 
p———|- — ů — — 
| 2x [W. [17] 13.38 | 256.22 | 262. 58|22.50 [22.42 
22 Th. 18 14.27 | 269. 39 | 275. 3522. 19 21. 40 
23 [F. 19 15.15 | 252.17 | 288. 31020. 47 19. 40 
24 [Sa. [29] 16. © | 294. 38 | 300. 38018. 21 16. 81 
25 St. [21 16. 44 3006. 32312. 21015. 10 13, 20 
— — — — — — 2 — 
26 [M. ez 17.27 | 318. 5 323. 4511.23 9 18 | 
27 [Tu. [23] 18. 9 | 329. 24335. 2þ 7. 7 | 450 |þ 
28 W. 24] 18. 52 | 340. 39 346. 200 2. 30 58. 78 
29 [Th. z 5 19. 36 352. 5337. 55 2. 18 N. 4 43 N 
30 [F. 262. 23 3.53 10. 7. 8 9.30 
ö — — — — N 
| 31 [Sa. 127] 21.13 | 16.20 l 22. 111.4 113-59 | 
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476. 
emid7. 5 Hor. Par. Hor. Par. 
at Mid-] dDb at D at 
night. | Noon. Midnight. 
M. 8. | M. 8. : M. S. 
| 15. 20 55. 56 56. 18 
15.33 56.42 57. 3 
| | 15.46 FEE 57. 50 
hy 19.58 | 58,13 | 58.35 
IM. 16. 8 | 58.55 | 8914 
r 16. 16 59. 30 59. 43 
IW. 16,21 | 59. 54 60. 1 
16. 23 60. 5 | vo. 7 
16. 22 68. 6 60. 2 
16.1859. 56 69.48 
1456. 12 59. 38 | 59.27 
16. 5 | 59. 14 {| $9. 1 
15.5758. 47] 88. 33 
15. 49 | 58.18 | 5B. 3 
15. 41 | $7-47 | 57-32 
15-32 | $7417 | 57. 2 
15. 24 | 50.47 | 56.31 
15. 16 | 56.16] 56. 1 
15. B | 55-47 55-33 
45˙ 2 1-33= 5 "0147 
14-55 | $457 | 54 46 
I4. 51 | 54437 | 54-30 
14. 48 54. 24 54. 19 
14.4754. 16 54. 16 
14. 49 | 54. 18 54. 22 
I4.53 | 54-28 | 54.37 
15. © | 54-48 | 55. 2 
15. 9 | 55-1 55. 38 
15. 2155. 5 56. 21 
15.35 | 56:45 | 57-11 
15-49 | 57.38 1 58. 4 | 
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The Satellites of JortrER will not be viſible this 
Month, Jurrrx being too near 
the SUN. 


Phaſes of the Moon. 
„ 
New Moon — 1. 11. 
x — Firſt Qarter— 8. 6. 36 
IF. Lammas-Day. ull Moon — 16. 9. 57 
2 Sa. 2 Laſt Quarter — 24. 3+ 3 
1 — — — CW Moon — 18. 
3 [Sa. IH Sunday after Trinity. — — — 
$4803 F- :-/ Other Phenomena, 
<1 Iu Y — * — 
W. Transfig. of our Lord. D. H. M. 
1 Th. Name of Jeſus. . 8M d. L. 2. 
F. 0 4. 5. O (e & ; 
9 [Sa. 18. 9. 3 (rad: l 
2 » [St. Lawrence] 9. 7. 15 (4 N $ 
10 [Su. 112th Sunday after Trinity. 10.22.14 (6 Ophiuchi, | 
11 [M. rr. of Brunſwick born. 12. Stationary. 
12 Tu. Pr. of Wales born. 22.31 ( Þ | 
13 [W. 14. & nm d. L. 520. 
14 [Th. 10.39 06 Ww | 
28 385 + 22, 1,14 O enters W | 
16 [Sa. Pr. Frederick born. 23. 2.16 (% F 
HORS: FLOP 25. 0.25 ( 1 
17 [Su. [13th Sunday after Trinity.j26, 4.49 (nul 
18 [M. 7.56 CIT 
19 Tu. 27. O. 3 (6 U | 
20 [W. 4 Pf C2 ada ] 
21 Lie Pr. V. Henry born. 29. Q Stationary, 
22 F. | | 
2382. | 
24 [u. [14th Sunday after Trinity. 
25 [M. (St. Bartholomew. 
26 [Tu. | | 
27 [W. | 
28 [Th. St. Auguſtine. | 
29 [F. Beheading of St. John 
30 [Sa. [Baptiſt 
31 * | Sth Sunday after A 
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1 Sun's Sun's | Equat, 
= 27 Sus. Right Aſc. | Declin. * Time. Diff. 
8 2 3. 2 Longitude. | in Time; | North, | Add. 1 
[— * 0 —— - — = — 
35S. D. M. S. H. M. S. D. MS. M. S. IS. 
1 F. 4. 9.46.12 | 8 48.52,3 17.49.21] 5. 51,4 ; 
2 [Sa. 4. 10.43.42 | 8. 52.44,9 17-33-49 5. 473 
| 3 [Su. 4. 11.41.12 |'8 $6.36,0 17.18, 1] 5. 42, 

4 M. | 4- 12.38.43 | 9 . 17. — 5.3773 

5 [Tu, | 4. 13.36.16 9. 4.1 5 16.45. -33 53174 

6 [W. 4. 14.33.50 | 9, 8. 8,5 d g 5. 24, 

7 Th. 4. 15.31.24 9. 11. 57,9 16.12. 0 f. 17,7 

8 F. 4. 16.28.59 9. 15.46,7 [15.54.50] 5. 10,0 

g Sa. | 4- 1.26.35 | 9. 19.34,9 [15.37.25 5. 157 

10 [Su. 4.18. 24.12 [ 9. 23.22,5 [15.19.45] 4 52, 8 
| 11 M. 4. 19.21.49 | 9. 27. 9,4 [15. 1.50] 4. 43,3 
12 [Tu. | 4. 20. 19,27 | 9. 30.55, 8 [14.43.41] 4+ 33,2 

13 [W. 4.21.17. 6 9. 34.41, [14.25.18] 4. 22,4 

14 [Th. 4. 22.14.47 | 9. 38.27, 0 [14. 6.41] 4. 11, 1 

15 F. n 9. 42. 11,8 [13.47.51] 3. 59, 3 

16 [8a. 4. 24.10.12 | 9. 45.56, [13.28.45] 3. 47,0 
| 17 [. 4.29. 7.56 | 9449-3997 13. 9.31 3. 34,2 

18 M. | 4-26. 5.42 9. 53. 22,9 12.50. 2| 3. 20, 9 

19 Tu. phe E 9. 57. 5,0 [12.30.21 3. 7,2 
20 [W. 8. 10. o. 47,9 [12.10.28] 2. 53, o 
| 21 [Th. Re 9 [1o. 4.29,8 [11.50.23 2 38,4] 
j 22 [F. | 4-29.57. 1 10. 8.11,3 [11.30. 7 2. 23, 3 
23 [Sa. | 5. 0.54.55 [IO. 11.52,3 [11. 9.40] 2. 7,8 
124 |Su. | 5. 1.52.51 [10, I5.32,9 4g. 2] 1, 51,9 

25 [M. | 5. 2:50.49 10. 19,13,0 [10.28.13] I. 35,5 
; 26 [Tu. 5. 3.48.49 10. 22.52,8 |10, 7.15 L. 18,8 

27 |W. | 5. 4.46.51 10, 26.32,3 Pe 1 I; 

28 [Th. | 5. 5.44.55 [19-39.11,4 | 9.24.49] O. 44, 3], 
29 [F. | 5. 6.43. 1 [10. 33.50,2 | 9. 3.22] o. 2 1 
30 [Sa. 5. 7.41. 9 [10. 37. 28,7 | 8.41.46] 0. 8,6 

31 Su. 5. 8.39. 18 [1 10. 41. 6,9 8.20. 2 Sub. 9, 4 
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| © a7, bps y g | 
bee Tuner ne Motion) fe e Son [Place of th 
F | aneter off Niestetal che of the Sun'| Moon's 
18 2 the Sun.] Meridian. gun. Diſtance. Node. 
2 I . 
"Bl. |. — WOE 
M. S. | M. 8. M. 8. 8. D. M. 
115. 49,1] 1. 6,5 2. 23, J 0.006239 8. 14. 2 
715. 50, ] 1. 5,9 2. 2440] o. 005823 8. 13. 43 
13 15. 51,0 1," 5,5 2. 24, 30 0.005335 | 8.13.24 | 
19'] 15. 52,2] 1. 5, 12, 24, 6 9. 004810 | 8. 13. 5 


25 824 1 4,7 12.2870 o. 004253 | 8. 12.46 
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| T. Satellite, II. Satellite, || * 
| Immerſions. Immerſions. 8 III. Satellite. 
Days] H. M. 8. Days H. M. S. Da I. M. 8. 
— . — 
i 20.25.53 [1 0. 26. 9 | 4 | 17. 31.551 | 
131 14-54-39 |} 4 * 43. 15 | 4 | 20-44, 12E | 
5 9-23-25 | BJ 3. 0.37 || 11 21. 32. QI. 
7 3. 52.12 || 11 | 16.18. 3 12 0. 45. $E 
22. 21. 1 || 15 35. 36+ | 19 | 1. 32. 261 
10 | 16. 49. 49 [18] 18.53.16 19 | 4. 46. 21E,. 
12 It. 18. 42 22 | 8. 11. 1 26 F. 33. 81 
14 F. 47-34 || 25 | 21.28.52 4 26 | 8. 47. 54 E 
16] 0.16.28 || 29 | 10. 46. 47 | . 
1718. 45. 244 1 IV. Satellite. 
19 5 14. 4 — — 
21 115.39 | | 16 | 19. 47.30TI | 
23] 2, | 23. 7. 33 E 
24 20. 41. ie 2 | 
#25] 15. 10. 16 

28 9.39. 18 

30 | 4. 8. 20 

31 | 22, 37- 22 - 
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eliocen-jHeliocen-| Geocen-| Geocen-¶ Heclina Paflage 
©] tric Lon-] tric Las tric Low tric La- En * over 
< | gitude. | tude. gitude. | titude. IMerid. 
FS. D, M.| ö. M. S. PB. M.] D. M. | B. NM. IHN 
Inf. d 24. 7216. ME RC U RV. Greateft El. 199. 
1ſt. 6. 34 6. 55S] 4. 12. 2 4 548 12. 30N| 0. 31 
419110 % 4 9:44] ½ [13-19 24-57 
5 [10.28.17] 6.50 | 4. 7.49] 4412 14. 17 23. 19 
10 11. 10. 35 6. 224. 6. 29 3. 30 [15.17 23. 4 
1305. + 5.31 | 4. 6. 9 2. 41 16. 9 22. 54 
116 4-15 4. 6. 54 1. 48 [16.49 22. 48 
119 5 2.33 | 4. 8-47] 0.57 [17.10 [22.47 
(22 | 1-11. 58] o. 298 4. 11. 44] 0.108 17. 8 22. 50 
{25 2. 0.20} 1. 45 NI 4. 15. 38] o. 31 NI 16. 40 22. 56 
{28} 2. 19. 144 3.52 | 4. 20. 18] 1. 4 15. 45 23. 5 
j3!1 3:8. of 5:32 } 4-25-31] 127 114 24; [23-19 
VENUS. luf. g 74. 134. 
10. 5.42] 2. 38 8 4. 19. 54 6. 30 8 _ 42 N o. 32 
17 5 15. 11 2.57 | 4.16.22] 7. 26 | 8.51 [23.45 
10. 24-41] 3.11 4. 12. 44 7. 56 9. 23 23. 11 
11. 4. 11 3.20 | 4. 9.48] J. 56 10. 11 22. 38 
„ i 
| MARS; 15 KEY Br 
6.19. 30} O. 54 NI 5. 23. 39} o. 40 NI 3. 8 Ni 2. 49 
6. 22.18} 0.49 F. 27. 24 0.35 1. 34 NI 2. 39 
* 25. 8] 0.43 | 6. 1.12] 0.41 [o. o 2.30 
6. % 5 6.238 6. 5. 1 0. 7 | 1-33 81.22 
7. O. 511 0. 33 6. 8.53! 0.23 3. 10 | 2. 14 
$a 1 
| $- 13.31} ©. 3 NI 3. 15. 45] o. 3 N22. "NY 22, 17 
I 3. 11.41}.-0. 4 3. 1). 2 o- 3 2 21. 59 
| 3-12-11} ©. 5 3. 18,175] ©, 4 22.17 21.42 
3. 12. 41 o. 5 | 3. 19, 3of 0. 5 22. 7 21.25 
} 3- 13-113 . 6 | 3. 20. 411 o. 5 "21.58 lz1. 8 
r pt 
11. 6.40} 1.46S|11. 9. 39] 1. 578 9. 45 U 13-56 
11. 6. 52] 1. 46 I. 3 16] 1. 58 9. 56 13. 32 
11. 7. 4] 1. 47 11. 8. 52 1. 58 10. 5 13. 8 
Ii. 7. 15] 1.47 11. 8.26] 1. 59 10. 15 12.44 
E. 7. 21. 1. 7 Fils 7. 2. 0 Un, 26 113. 20 
— — — ee EE EEE EEE — — 4 
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1 Lon- Moons Lon-} Moon's 
<<} gitude. itude at | Latitude] titude 
20 22 at Noon. idnight. ] at Noon, | at Midn. 
”S ** = S.D. M. S. S. D. M. S. | D. M. S. M. S. | 
| if, | 4 3.9. 7 | 4 10.47.13 [3-45.57 8K 11. 18 8 
12 4. 18.24.51 | 4. 26. 0.38 [4.32.14 4. 48. 13 
3 Fu. 5. 3.33.11 | 5. 11. 1.21 4.59. 1 (6. 4. 36 

4M. | 5. 18.24. 45 25-49-29 [5. 5. 1 P. 0.2 
5 ru. | 6. 2.50. 2 | 6. 9.52.22 14.51.15 4. 37. 45 
6 [W. | 6. 16.47.18 | 6. 23. 34.5 1 . 20.22 |z. 59. 36 
Th. | 7. 0.15.16 | 7. 6.48.48 3.35.52 |3. 9. 40 
3 F. 7. 13.15.59 | 7. 19.37.16 [2.41.26 fz. 11. 37 
9 Sa. * 53-15 | 8. 2. 432 1.40.35 |t. 8. 4) 
10 Pu. . 8.11.44 8. 13.15.25 [5.36.32 8 o. 4. 118 
11 M. 8. 20. 16.1) 8. 26.14.49 b. 27.55 Np. 59. 30N 
12 [Tu. 9, 2.11.39 | 9. 8. 7.14 11.30.13 11.59.50 
13 [W. 9. 14. 2.7 | % 19.56.38 [2.28. 1 J. 54. 33 
{ 14 Th. | 9. 25.51.15 f10. 1.46.13 3.29. 9 [3.41.36 
15 [F. 10. 7.41.55 (10. 13.38.30 4. 1.40 4. 19. 7 
16 Sa. 10. 19.36.18 10. 25.3521 [4.33.46 45. 26 
17 [Su. 11. 1.35.57 11. 7.38. 8 4.53.58 (4. 59. 14 
18 [M. 11. 13.42. 6 [1 1. 19.48. © J5. 1-19 44. 59. 39 
19 [Tu. 11. 25.55.55 [O 2. 6. 5 4.54.41 14. 46. 14 
| 20 [W. [o. 8.18.41 | 0. 14.33-52 [4-34-20 (. 19. 5 
21 [Th. | ©. 20.51.59 o. 27.13.13 4. 0.32 J:. 38. 51 
22 [F. r. 3.37.56 1. 10. 6.24 [3.14.11 2. 45. 46 
1. 16.39. 0 | 1.23.16. 1 [2.16.51 f. 44. 46 
1. 29.57.48 | 2. 6.44-39 [1.10.49 No. 35. 28N 
2. 13-30.47 | 2+ 20.34-20 h. o. 5 3 8 F. 37. 418 
2. 27.37.41 | 3. 4.46.28 1. 14.22 1. 50. 23 
3. 12. 0.39 | 3. 19. 19.54 [2.24.59 E. 57. 36 
3. 26.43.40 | 4. 4.11.15 [3.27.32 ;. 54. 8 
4. 11.41.42 | 4. 19.14; © [4.16.51 4. 35,11 
4+ 26.46.53 | 5+ 4.19. 4 4.48.43 [4+ 57: 11 
5. 11.49.17 5. 19.16.14 [5.0.29 58. 42 
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Id $Paſs ) s Righty y'sRight| Ds Le-) s De- 
22 Age over}, Aſcenf. | Aſceuſ. ſenate lination 
Soltg 0 erid. ſat Noon, fat Midn. at Noon. ſat Midn. 
7 lo N 5 — PEI - We 
FH. M. D. M. D. M. [D/M. D. M. 
iE. [if & 124.33 132. 4|15- 49N113. 2 N 
2 Sa. 2 ©.26 | 139. 25 | 146.3711. © | 20 | 
| 3 PS. | 3] 1.21 | 153.40 | 160.34] 5. 34N]| 2. 44N 

4 M. | 4| 2.14 | 167.21 | 174. 2} 0. 58 2.528 
5 ru. 5 3. 518. 40 187.14 535 8. 10 
6 [W. 6 3. 55 | 193-46 | 200. 18 10. 3) [12.53 | 
17 [Th. | 5} 4:45 | 206.51 J 213.2314. 56 16.47 

8 F. | 8] 5. 35 | 219-57 | 226.32 18. 24 [19.46 | 

9 Sa. 9 6.25 | 233. 8 | 239.4 20. 52 (21. 43 
10 [u. 10] 7. 16 | 246. 20 252.55 2. 18 [22436 
11 M. [xi] 8. 7 | 259. 27 268.56 22. 38 [2.25 | 
| 12 [Tu. [12] 8. 56 170 22 278.43 21. 56 [21.13 F 
13 [W. j13] 9:44 | 284. 58 | 291. 8 [20- 16 19. 6 
14 [Th. [14] 10. 30 | 297. 12 | 303-19]17. 44 [16.11 | 
| 15 [F. 15 11. 14 | 309. 3 | 314.5114. 28 12. 36 
16 Sa. [16] 11.57 | 320, 34 | 326.14 (10. 37 | 8.31 | 
17 Fu. [17] 12.39 | 331-52 | 337.28] 6.20 | 4. 58 
18 M. 18 13.22 | 343. 4 | 348.40 1. 47 8 0. 33 N 
19 [Tu. [19] 14. 5354. 19] ©: 11 2. 53 NI 5.12 | 
20 W. [20] 14. 50 - 5-49 | 11.43] 7-30 9.44 
21 [Th. [21] 15.37 | 17-44 | 23.5411. 32 [13-53 | 
22 E. 220 16.27 | 30.15 | 36.4615. 47 17. 30 | 
23 Pa. [23] 17.20 | 43.29 | 50,24|I1g, 1 [20.18 | 
24 |Su. [24] 19.16 þ 57.30 | 64:47[21. 19 fz2. 2 | 
25 M. 25] 19.15 72. 14 79.47j22.26 [22.30 | 
| 26 [Tu. |26| 20. 15 87. 26 g5. 8[22.13 [zt. 33 
27 [W. [27] 21:15 | 102.50 | 110.29[20, 31 19. 
28 [Th. 28 22.14 | 118. 4 125.3417. 26 [15.26 | 
29 [F. 29 23.11 | 132:57 | 140.7213. 11 10. 43 | 

30 Sa. rt d | 147.21 | 154.23] 8. 5 | 5. 19N} 
| 31 .. 21 . 5 161. 20 | 168.11] 2. 30 o. 20 8 | 
; | f "YI 
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h * Pie ofthe Moon 


a 4 
r — B N 
S MW = Fit Quarter -. 6. 21. 18 
— 2 . — Full Moon 15. I. 1 
1 M. Giles. | — arter 22. 11. 3 
2 * burnt 1666, O. 8 on 29. 3. 45f 
3 W. f a 3 . 
4 fro. 3.4 Other Phenomeng. 
5 F. | 2 P — — — 
| 6 - | : 7 * H. M. W : 
— —— — CR 11 Ciads | 
r POT Tauch. 5 5 4a þ 
| 8 1M. . [Nativity of B. V. Mary. : 255 C 1 ad 2 
9 ru. 1 812844 
i q. Lat. a. 
111 Th. — F. 17 42 17 8 
12 [F. 10. $2 ada S dif. 
13 Sa. 4 Lat. 107. | f 
+ [ —— 17. 23 Bw % N 
14 Ja. (17th Sunday . 19. 7.51 (% Y a 
1 M. - [BolyC 21. 6.27 (18 
16 TT u.. . 4 
17-1W.. Lambert. 21.42 © enters = + 
18 [Th... 22.11.31 Cu '1 
2 14.43 (% . 
20 Ba. C 3 f 
21 [Ca. [18th Ku. ft. Tr. St. Matth. 24. 2e Kd. Lr. 
22 . |K.Geo.] er: per: 25. 7.11 Codes , 
23 Tu. [Pr. Alfred ls. _ 11.21 CxS, | 
24 [W. 26. 0.37 ( | 
| 2 Th. 8.52 LON | 
26 [F. st. Cyprian. 28. 1.48 (e N 1 
27 Pa. df 1 1 
28 Su. 191 Sunday fier Trinity. 1 
| 29 JM. 2 Mick. NA. Aug. el ed 
30 ru. st Jerome, {dorn, Frey 
I; i 3 
— 0M — — 
N l 


Suns 1125 
ight Ale. 
| Lengitude, | in Tine. 0 
3 S B. N. I. M. 8. | 
3. 7 | 10.44.4497 77 9. 23,4, 
5. 10.35. 10.48.22, 7.35. 0.47 
15. 365 10 51.596 7.14. 21. b, ; 
[5 12.32/11 10.5 5. 36, 6 6.51 48 1. 260 95 
15.13.08 10.59.13, 4 6.29.27 — 4 
| 5. 1442847 | „el 6. 6:59] 1. 356 | 
. 15-29% -7 6, N $4444 4.4 1 
5. 1845.29 11.10. 2, 5. 47 2: , f, 
8. 17.23.52 [ 11.13.38, 60 4-59. 3 b | 
15. 18.22.17 11.17.14, 4.36.13 277 
J. 19.20.44 11.20.50, 1 4. 4.13.1 3. 48, 
IF. 20.19.12 11.24.25, J 3.50.21 4. 8 
F. 211741 1.28. 12 727.79 
F. 22.16.12 1.7.3650 3. 4-1 
8. 2314.45: 33-35+12 U. 3] 5- 1251 
a — 2171 
| 5. 244% 11.38.47, 4J 2.37.56 - 171 
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18 Sa. 2. 6.58.41 | 2. 13.48.55] o. 8, 4 0.29. 18 
19 Pb. 2. 20.41.30 2. 27.36.17 | 1. f. 55 8 1.42.5 | 
20 u. 3. 4-33-10 | 3. 11.32. 3 2.16.54 2.49.54 ö 
21 Tu. 3. 18.32.51 3. 25.35.25 3.20ʃ2 3.48. 9 
22 [W. | 4 2.39.38 4. 9.45.16 | 4.12.2 4.32.59 
| 23 Th. 4.16.52. 7 | 4+ 23.5951 | 4.49.21 | 5. 14) 
24 F. F. 1. 8.11 | 5. 8.16.39 | 5.8.34 5.11. 4 | 
25 8. 6.15.2447 — 5. 8.45 | 5. 41 
26 [Fa. | 5. 29.37.57 6. 6.41. 50 4.49.58 | 4.33.54 1 
27 M. | 6. 13.43. 10 | 6. 20.41.21 4.13.46 3.49.58 
28 [Tu. 6. 27.35.55 7. 4-26.23 | 3-22.59 4.53.1) 
29 W. 7. 11. 12.26 7. 17.53.44 2.21.25 44 410 
30 [Th. | 7. 24.30. 11 8. 1. 1.37 | 113-21 88.11 
2 FT 8. 22 28. 8 8. . 13. 49.47 0. 2.57 u 


P 


: OCT © B E R 


* 


M. 


lin. 
—_— 


15. 24817. 118 


„ 


19.5 

21. 38 
22. 10 
21. 36 


Se V 5, C 


Ss. 


O 0 


| 265.46 | 


301. 55 
313.37 


325. 2 


14. 30 
6.37 


yy 


10. 47 


336. 20 
347- 40 


359. 13 


11. 10 


23. 40 


4. 248 ; 2.88 
o. 10 Ni 2. 30 NI 


36. 50 | 
50.40 | | 


65. 7 


79.57 


94.53 


7. 7 
11.31 
15. 28 


20. 9 


18.41 
20, 56 


21. 45 N 


10g. 37 


123. 57 | 


Ich 21 


| 28+ 35 


1. INI 1. 39 


17. 18 
13. 26 
48 
| LY en 


OY 


4 178 6. 51 


15. og 
15 | 


—— * ttt 


0 


21. * 


21-589 


N 


dim. 
— AS K 
7 1 


_ 
ON 
% 
* . 
FS * 
* 
q 
a 4 
- 5 
* 1 
" 4 2 
py 
” 
9 9 - 
* 2 
. 
— 2 4 
* 4 
* 
1 * 1 4 
4 3 
av. L > 
5 2 
= : N 1 
» - 
= R - 
A 3» — N 


. — ch 


av ac. at „„ 
* 
= 
6 " 


22 


WwH, OCTOBER 1788. 

| N Semi@, | Semid”. Hor. Par.] Hor. Par. Y 7 

| |.» Ae dat d at 2825 
s Noon. Midnight] Noon. Midnight =3| 

5] M.S. M. S. | M.S. | M. S. 88 8 
IW. | 15.54 | 15-47 | 58.21 57. % 48924922 
2 [Th. 15. 4115. 34 57.32 57. 7 49534985 
3 [F. | 15.27 | 15.21 | 56.43 | 56.20 56045 
4 Sa. | 15. 15 | 15.10 | $5.58 | 55. 38 50736099 

5 |S. | 15. 4 15- 19 $5. 3 [512415145] 
— — — — — — — — — — — 5 

| 6 M. 14. 56 14-53 | 54-50 | 54. 39 61627 
| 7 Tu. 14-51] 14.49 54. 30 54. 24189597 
1 8 |W. | 14.49] 14.4854. 21 54.29 52016202 
| 9 [Th. | 14.49 | 14-50 | 54 22 54-26 61991940 
q 12 [Fe | 24-52 | 14-54 | 54:32 | $4-49 61866575 
| xr a. | 14.57 | 15. of 5450 | 55. 2 [516215146] 

112 [. | 15, 3 15. 7 55.15 | 55.29 * 421 
| 13-{M. 15. 11 15.15 | 55. 45 | 56. 1 5090 5069 
4 14 [Tu. 15. 2015. 25 56. 17] 56. 34 5049 5027 
425 W. | 15-29 | 15. 34 56.59 | 57. 500649 
16 Tu. | 15.38 | 15.42 | 57:22 | 57-37 496649470 
| 17 JF. 15.4 15. 50 | $7.51 | 58. 5 40304012 
118 [Sa. | 15.53 | 15.554 58.17 | 58. 29 [489514882]; 
| 19 [Su. | 15.59 | 16. 2 | 58.40 | 58. 50 486904856 
| 20 A. | 16. 4] 16. 6] 58-59 | 59. 6 484/837 
121 To. | 16. 8 | 16. 10 59. 13 59. 18 482804822 
1 22 [W. | 16.11 | 16. 12 | 59. 23 | 59,29 481604812 
| 23 [Th. 16.13 | 16,13 | 59.29 | 59.30 480914508}. 
124 |F. | 15.13 | 16,12 | 59. 30'] 59.28 4808048 10 
25 [Sa. | 16.11 | 16,10 | 59.25 | 59. 19 481314821 
126 |Su. | 16. 8] 16, 59. 12 59. 2 1483014842} 
27 M. | 16. 2 | 15.58] 58.50 | 58. 37 [485614872]; 
1 28 Tu. 15. 54 15. 49 58. 22 58. 5 489104912 
29 [W. | 15.44 | 15-39 | 57-46 | 57.27 4936096 
30 [Th. | 15, 34 15-28 | 57. 7 | 56. 47 14985 50100 
131 1208 IS. 23. 85 2 | 56. we 56. 7 5036 6624 
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mr Ea . — ext ater 226. 
All Saints. . New Moon 277 


— Phates of the Nook. | 


Firſt Quarter — 5. 11. 5 
* ALT 4 Full Moon —=—=1 3, | 5 40 


12 


FD SOAR 


6 [Tn. tpn Mich. Ter. beg. 4 Cad 7 
* 
8 


11 Tu. 


13 [Th. 


2 51h Sunday after Ting. 8. | 2 d. L. 1. ö | 


12 [W. On mor. of $.Mirt; 2 ret. 1419.15 "01 VP: Fe 


1 Were 7.37 weed s 
> Machutus. N of G s cent. 


24th See. aft. Tr 77. 1 Pr. Bd bl Other ene 

Pre. S: R. Born. On mor, — 
of All Souls, 1 ret.] D. H. MM. 

Powder-Pl:t, i005. „ 9 8 f d. L. 15 


D. of Cumberland born. 68 d. 85 | 


Pri, Aug. Sophia born. | Pig tr . 2 pore 
— 6. E Stationary. 


| Fr ry. 
St. Martin. 1 * 12.22. 21 ( d 1 95 


Britius. [C. T. div. m. 15. 5 Ad 25 


: 


_ 8 4. n 8. 4 Em. * 14'S. . 
„Et Sunday after Trinity. 23:27 (nl | 
| Bp. of Lincoln. 16. Y Stationary. 


days of Mart. 3] 2.34 % l 
ret. 8 6 4 K 


18. 17 39 Im. of 1 ad a g 
45 i * 12'S of 4 


, 7 6. 
ith 9.4 8 Trim: 18.32 Em. 8/1 8. 


. | St. Clement: 18.57 (2 ad æ S 

25 [Tu. . of Gl.b. Cath, In 15 23.12 (x 8 

26 W. {days oft Mart. 4ret. 200. v9 d.L. 11“ 

27 [Th. 1216" NA O enters 1 | 

20 F. Michaelmas Fenn ends. 14. 10zIm. ae '$1+4'55. 

29. 84. FE .35 | of ( cent, 

— — —— 1 15.12 KEm. pea, 

30 Sa. [Advent dun. St Audrew. 27; Occlipfed, inviſ. 
| | 29. 4. 6 4 1 ada 1 | 
| n ___ Þ Stationary... 1 
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1227 N O N E MB E R 1788. © 1 
= — T Sms | Sins T Equat, | © 
| =£ $0 Sun's Right Aſc. | Declin. of Time.|Ditf, 
Sl -=| Longitude. in Time. [ South. | Sub. | 
| S 8 $2. — — a 
81" Z1S.D.M.S. | H. M. S. D. M. S. M. S. 8. 
. a- 7. 9.46. 16 14.29.26,6|1 14.45-29 16.13,8 Y 
WH Su. | 7. 10.46.29 14. 33.2 3,215. 4.25] 16. 13,8 by 
8 M 11.46.43 14.37.20, 615.23. 6| 15.12,9 * 
4 Tu. | 7. 12.46.59 14.41.18, 815.413 10 16.11, 2 As 
F. 7. Wes 14445. 15,8|15.59-41]} 16. 8,807 
; 2 —_— 90 Jr. | 342 
„Th. 7. 14-47.35 |14-49.17,61 16.17.35) 18.560 4,1 
4. 7 1F. . | 7:15-47.55 14.53. 18,3 16.35. 120 16. 1,5 . 
8 [Sa. 7. 16.48.16 14.57. 19,80 16.5 2.32 15.566 5.7 
9 Pu. | 7-17-48.39 [15 1.22.1017. 9.35 15.50, 9 8“ 
10 IM. a 25 18.49. 3 15. $-2 592 17.26.21 15.44, 
1 TITIYY — 7 
111 Tu. . 7-1 19.49. 20 15. 9.29,117.42.4 15.36.9 8 
| 12 W. 7. 20.49.56 15.13.3391). 58.566 15.28, 6 971 
13. [Th. 7.21.50. 25 15-17-3960 18.14.46 15. 1995 < 
414 [F. 7. 2. 50.55 [15.21-40,1118.30. A 9.01.5! 8 
J 15 Sa. 7. 23.51.27 [15.25-53,5|18.45.2 _ 3 
— * — —u— — — — 11,0 
16 [Sa. 7.4.52. 1 15.30. 1,7 19. 0.1% 14.4.2125 
N. 7:25-52-37- | 15.34-10,8] 19.14.50} 2434,73, 
j 18 Tu. JJ. 26.53.14 | 15. 36.20, 19.29. 2 4574675 
ig |W. 7. 2.53.53 15.42.31, 19.42.48] 14. 752), = 
20 [Th. 7. 28.54.34 15.46.43, 1019.56. 150 13.52,2] 3%} 
r — — — - ——5,8 
21 |F, | 7. 29.55.17 [15.50.55,5120. 9.21] 13.364] «4 
| 22 Sa. | 8. 0.56. 1 6.58. 8.7 20.22. 5 13.19,8].,? 
| 23 [Su. | 8. 1.56.47 15.59.22, 20.34.2613. 2,31 £ 
| 24 NM. | 8. 2.57.35 [16. 3.37, 20.40.24] 12.44, 1 1970 
25 [Tu. 8. 3-58. 24 16. 7.5 3,220. 57.59 12.2591 4- 
e . 119,7 
| 26 [W. 8. $9: 15 16.12. 9,6|21, 9.104 12, 5,400. 
| 27 |Th, $i . 7 16.16.26,7 21.19.57 11.44, 9,155 
28 [F. "Hh o [16,20.44,5|21.39.20] 11.23, 7118 
| 29 |Sa, | T s. 16.25. 2,921.40. 18] 11. 1,9216 
30 [Su. 8. 9 2.50 |16,29,22,0|21.49.51] 10. 39,30 
| N : | 
3 * = | 


wants 
n 


* r * 


i, NOVEMBER 288. "T2 1 


Hourl 
Semidia-¶Time of be Logarithm | Place of 
meter of paſſing helof the hof the Sun's} the Moon's | 
F the Sun. Meridian. Bun. Diftance, Node. 
2 


IM. s.] M. s. IM. s. | S. D. M. 


1 | 76. 11, 1. 6, 9 2. 30, 4 9.996207 | 8. 9. 10 
7 ] 16. 12,7 1. 2, [2. 30, 8 9. 995554 | 8. 8. 51 | 
13 | 16. 14,0] 1. 8,4 |2. 31, 30 9. 994951 | 8. 8. 32 1 
| 19 | 16. 15,2] 1. 9, 1 2. 31, 7 9.994428 | 8. 8.13 | = 
| 25 (16. 16,5 1. 997 P. * 9. 993970 | 8. 7.53 


— — 


| ECLIPSES of the SATELLITES of JUPITER. 


* 


1 Satellite. II. Satellite. III. Satellite. 
Immerſions. Immerſions. 


Days H. M. S. Days H. M. S. Days N 


* * 


r 


1 21.20. 44 || 1 10. 10. 17 5 | 21. 34. 46 I 
*3 15. 56. 3|| 4 | 23-27-35 6! 0.59.49 E 
5 | 10.24.20 || #8 | 12.44.49 || 13 | 1.32.12 I 
74.52. 38 12] 2- 1.5413 J. 4. 54. 4 E 
23. 20. 48 [15 15. 18. 51 20 5. 28. 59 1 
110 17. 48. 5719] 4.35.39 [| 20 | 8.52. 9 E 
I*12 | 12.47. 5 | #22 | 17. 52. 18 [ez7 | 9. 24. 56 I 
146. 45. 9 26 7. 8. 51 % 27 [ 12. 48. 40 E 
16 1. 13. 11/29 20. 25. 20 


1719. 41. 11 | IV. Satellite. 

*19 | 14. 9. 7 | — 

21 n «8 | 14. $.32 1 | 
23 | 3. 4.52 7 * - 3 E 
24 | 21. 32.40 = & 1. 20 J 


fel 11. 57. 11 E 


w20 | 16, o. 27 
+28 | 10, 28. 10 | 


30 | 4-55-52 |} | | 


12 — — 


124 


N E ME "1788. 7 
Heliocen jHetioeen | Geocen- | Geocen Paſiag 
Sitric Lon- ſtric Lati- tric Lon- tric Lati- 18517 over 
< 5 |gitude. tude. tude, IMoerxid. 
S. D. M. . D. M. 8. B. N. B. N. | D. N. H. M. 
| MERC UR T. Inf, d 204. 214%, 
1110.20.44 G6 5888. 3. ; 2. 49S [23-33S| 1. 77 
4011. 2. 19 6. 43 8. 5. 360 2.46 [23-59 | 1.31 
7 r. 14. 55] 5. 7 ] 8. 8 26] 2. 36 424. | 1.27 
101tT, 28.45] 5. 8 |] 8. 8.16]'2.14 [23-55 {| 1-19 
13] o. 13. 54] 3-43 | 8. 7. 4% 1. 40 [23-16 | 1. $ 
100 I, 0 24| 1.52S] 8. 5.46] o. 51822. 8 Jo. 4 
19] 1.18 7 o. 17 NI $. 2.23] o. 8 Nlze. 32 |} o.1 
22] 2. 6. 44] 2. 30 J 7.28.19] 1. 8 18. 42 (23. 41 
[25] 2. 25. 4% 4. 30 7.24. 450 1.57 [17 4 [23-15 
28] 3. 14. 15] 5. 58 | 7-422. 35] 2. 29 16. 2 22. 57 
30] 3-26. 13] 6.36 | 7.22. FL. 2. 38 115. 46 22. 4) 
A VENUS. | | 
211 J. 2. 33 1. 2. 23. 56 8. 66 Nt 3. 16 NZ 1. 10 
7] 3.12.10} 1. 34 156. o. go 1. 20 1. 1 Nüz1. 11 
13 2. 3 | 6. 7-13] 1. 401. 21821. 12 
19 2. 29 ] 6,14. 4 I-55 | 3-47 21. 12 
25 a. 0 . rei, $42. ih nnn 
IAR e Stu 
1 . 33 8 7. 25. 12] 0, 20 8 19. 25 8 1. 2 
7 o. 30 | J. 29. 31] o. 24 120. 27 Je. 55 
13 . 45 8. 3.51] 0.27 21. 23 J 0. 49 
19 d. 51 8. 8. 140 0.31 [22.12 o. 43 
25 0.56 ! 8, 12. 39! o. 34 22-54 8.3 
| ] UPITE R, 120 
BS O. 14N| 3. 29. 35] ©, 14N|20. 30 N17, 35 
73. o. 14 | 3. 29. 47] o. 15 20. 28 17. 12 
131 3. o. 15 3. 29. 54 0,16 20. 28 16. 48 
19 3. o. 16 | 3.29.53] 0.17 20. 29 16. 23 
—.— o. 16 J 3.29.44! o. 19 zo. 32 1156. 57 
SATURN. 00 25% 38» 
1.51S|11. 4,18] J. 57811. "XJ 7.57 
85 9. 50 1. 52 11. 4. 17} 1.56 [11.45 | 7. 33 
9 11. 10. 2] 1. 52 [II. 4. 19 1. 55 11. 44 7. 9 
15 11. 10.13] 1.52 11. 4. 25 1. 54 [11.41 | 6.44] 
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=P, hy AY 
8 551.8. H. N. $ 5. U. 80 I s.| 8. 
1]M. | 8. 10. 3.46 | 16. 33-41, #149 21.58.5910. 16, 23,8 
2 Tu. 8: 11. 4.44 } 16.3 22, 7.42] 9-52,2 24, 
3 [W. | 8.12, 5.42 | 16.42, 225 22.15.59 9-27,8 24,9 
4-|Th. | 8. 13. 6.41 | 16.46.44,8| 22.23.5 3.37.25, 
5 [F. | 8. 14. 7.40 | 16.51, 6,8 | 22.31.15 TA. 
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7 |S. | 8. 16. 9.41 | 16.59.52,3] 22.44.45] 7.4573 26,7 
8 M. | 8. 17.10.42 | 17. 4.15,7] 22.50. 4 718767, 2 
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3 70 
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—— — | won 9 
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1 — — <e—emeeens 
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21 Ju. 0.24.54 1 771-23 
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73 M. | 9. 22,31.29.| 9. 28.30.59 | 3.43-24N[4- 5.42N 
2 Tu. 28.3 Fro. 10.2 9. 5 | 4-25.11 (4.41.45 
3 W. . 20.52 "4 22.16, * 4.55.16 15. 5: 
14 Th. 10. 28.12.12 + 8.53 5.12.44 (5.16.31 
| 5 F. 11. 10. J. 7 fü TH E —.— 635 : 
[ 6 Sa. In 22,10,20 11. 28.16.30 5. 7.19 5 4.57.16 
Fu. o. 4.26.32 o. 10. 40.5 2 * 4.26.39 
8 M. o. 17. o. 4 | 0. 23.24.30 99 13.42.19 
9 [Tu. | 0. 29.54.35 | 1. 6.30.33 ; 15.16 2,458.15 
| 10 |W- | 1, 13.12.37 . 1. 20. 0.45 | 2.13.30 11-37-24 
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20 Su, | 9.18. $3 & 9. 24.53.55 | 3-20. 8 43.49.34 
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23 |Tv. 27] 21.28 | 223. 40 | 230, 23 18. 40 19. 52 
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25 [Th. [29] 23.11 | 250. 29 | 257.23 21.53 22. © 0 
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30 [Tu. 5 2.18 | 313.55 [ 319. 37 12. 27 [10.32 
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zi [W. I 45 | 14.46 | 54. 91-54: ro J521"1 


8 2 


* 


2 
a 


EMT by SAS 3D : 4 3 E 
811g fog L826 oe [17 gr 298 [£8 9 88 9 46h 8 ä 21 
686 65 +++ [5+ 7+ *gþ. gk: S2 g [oz +g s eo +15 ſ% bs ed 
1 *g£ *g5 [82 61 09 [i' — 5 * 9 o 12 — 5 0 *L9 01 
: *OS *Þ7 | OI 
E 967 [oz r 1 zz 4. £1 *OÞ *þ£ {[gþ L of þ Fa L£ „ 
1 . 1 %s 9s s ei 2 i g L r r 27 08 8 
£5 [6z-+2+55 t 8 9 [1:15:85 or + og Jos tg · 19 fi 46 Fo IV 
151 99 [Cree 91 69 zi-Lrol ff *g1 2 [rb -g r % 618 9 
en Ante 8 2 Pei 9 
Leer +5Þ cs - *z5 *gþ IE£Þ 17 *gÞ flgrr05S 6+ [E 61 18 pe Ls p IT by 3 8 
SL 21 15 * *Oþ *g5 [25 g *09 799 19 2 S h *£9 ober vo [z n 
589219 = 98 9 81 O4 [8g 28 ˙11 [LS be [gb · e519 62 £+ 1 IS 
11 ˙62 — 28 8» *£g 1 — 
Sy 5 1 161 F 57 27 0 E 
13 gv ke 0s |L1 *xf 15 fer . 25 115145 2 8d 1 
['S'W'd ['Snals walls wcd 24 | awery | £, 
HE 112 Wen 81 ino 51 EST 21 *SnNOF E | 500 31 8 JA” 


2 30 yea S3T3S mon — rung uon ———5 8. ( yo ch 


2 


AN 


3 


11 'ob £9 


L 58 pt 90 
« 191 22 K. 12 * 4. | 4 
r | r *71 . 2 SE 55 f | LE 
Loh oi oz + $1 *£þ *£Þ ge *9 s rot gh r Lt [+ gr Y fo *£+ 105 ue rr 
488 L 28 — *|£5 [oz — *þ5 [8 z *95 8 85 2 7 
55 e ger r r for Li 2 'gþ 5+ £2 
ly [ve * 85 .Þ51 51 *OS [6x *SF *15 [SE STES |S 9s gf 91 *95 [SF L ⁊ R 
$-g1*65 105 0 [85 12 29 [15 ze ? L8*$z*'Sg 40 85 59 þ S of 89 ob S ol Iz 
ges- [Fi *Oor £1 Jos (Ep l. 9 NEV I5'LL e gr [+ io ig [oF tSE 2g ung 311 or 
501 t 285 481216 97 45 88 6 806 [gf O26 [r · LV £6 [gz t+2 55 l 
L oz *6£ 86 [or *Li oi SS v101 EEE toro 21 S010] 15 tgortht of g0¹ g1 
+*6 *O11]12 *6+ +111 $1 62 *£11]Þ7 6 511-6 +06-*g14jÞ1 e117 211 e275 177 {1 
BUSTY Pi "gf TL 17 [Is 15-22 (85 FEE [L Gr ge WEE wB7 J61 
ez Ke 1b [rb -g gt [61 r +58 [eros e 12 gf *g£ [ob 22 o l 6 u⁊* gt | 
1 $ » L 125 1 2035 99 5 £5 F169 $.*1£ p au roꝛdg LI 
5 0 158719 fe g 9 Nigt'gt'59 19. 8 9 IÞ 8 8 * 9er 
Leg *+L . «be L 8 hu 1 51 
I "itt *5z 'gz [EL -6£ *gz fz gz of jor 'Li'7zt e 
5 SSL Ke Le $9 *þ£ 6E br. tt rz iet [11 + s © seg sgins og [bi 
= os |g *£2*25-jzÞ 21 +5 fo1'z 9 jof 18 *L5 fog -o 165 '6£ 62 22 3 I 
SW als n.a r 8 2 SM. S Ws er 
DTT EE «nor g LU mand 51 PH 71 3anoH 6| — y. — £ ' — | S423S 


— Mt... * 


— FU LEE „„ „600 — 


48 · 28 *þ5 [of rf SE 
Ser 89 eh 5 


FO n „ 


68 *19 z g 0g 1895 4 


$1'0 £0 16 
2 b dot «cli Hs 


'Q 'g5'6-*25 1-85 
as Wea 
Af 7 
| | &- +1 IM "i 30 yo | $4216 "ang — *ung WO13, aus 8. 0 3 uu d ? ! 
y, LI" * 1 — — 


e eee 
+ Þ *"4£2:65-6þ | 2 2 S g $98, ++ þ piep 5 r 1 Li 6 1 28 oLE [oenany whe 
we, : [14 2LP*SE" JEL. 22... 98125 [51 *SE--of | 8 82 F 0 1 i6z *67 +57 6 £2 _ It 
bers bet 49 [os 44 49 [gt 554509 eg. 65 + . 
+.» 9er 59 9 los 29g [9% *57 ogg e 7 87 · 1 3 199 |. k 
18 j1£:LE-25 £-1 1 [tz gz *6Þ-]gÞ 18 L %s Aba | 8 21 Lr prob 1 Ire 6 
;] © gr'6 or 2 — 8b jor *or *LE E | : © I 
17 ” | Is 62 g or z 2g. zItX 888 o Sr 8 
46 577519 eie Sx *Lz el P' » z f -ol 8 51 69 zs · 49 S1 F gg 3 
91˙8 89 8 3 *£9-[15 Sz 29 fz 19 er. 270 *O7 wy bz *L LS £1 *6Þ 5 cod. 9 
49 Es. 16-þ5 [þ+-$1-£5 ſoz 85:15 [6b -2þ 05 | | 15 
183 1 rn. I 
| S +þ:91*g11]085 6+ 9110L 22 15010 95 *£11]ſ0S-6z*z11]55S - £ 111081 gf -601[6s 21 801 L 
4 £9914 þ 11 *£2 int 8901 42 TE ro- ·101 9 4 66 182 86 85 68 96 a 9 
8986 % +1 +6 617826 0 5 2 *16 [os · 9 06 þoz +++ 12 oz 22 "Lg 82 0 96 . ung [9 
gr · ge · 5 15 £ G 555 258 [(6++21'6L [SE +18 LL p.94 1.6 5 s it 
igel ser L221 19 1 27 55 69 L1 *24*Sg L112 79 


= 
* 
** 


E rr 
P 4 
J . 
. o - 4 * 
22 E 2 | 
4 


$:wcq_['s Wd. Su 
$3nOH £ uooN s ig 


'snoR 6 I no 9 


Days e Ne 


9 * 


** 


* 


I : 2 "5 I 
6185 12 575 91 *O *15 ee 66 *6þ 1881˙8 1 [5 85 Lz *LE regierung If 
a 24.4 zþ [17 · 85 1+ gf 1 * 65 A8 *gf £4 Hide b — 
| 12 or 97 Fr 15 2 
a 1, * 95 18 18 cf [þS s ere zz (5 (itt zt o [7b 9 3 ü 
hy tir 18 6b *f£ [SE Fzg e- Le .o | 1 467 2 +2 Lr [Hb Lb 57 18 [£2 
I 95 or +2 SY ab 25 2 9 % [7 61 61 . 77. 
fe iz KL [ft L [zz og of. 2 *89 ſoz 0 99] Fr 
05 21589 [gr *££ 1% er *þ5 19 St og e' -g fir + 25. 95 1s 8 SS ges 12 
a 14+-,5-15 fof · L o e *LE* N Þz *95 *g9þ {[z£'$1'5+ 52 7 *£Þ 51 *E5 «1+ os +11 *oÞ | san A ſoz 
. rtf ge ſor gb eg fert 9 z 7 *£E [rte fr o *of r 82 2 88 ge 1 
151 CHEE IT*11*£z . if 4 67 C + g1_ 
=| | 25 E *£+ *95 65 [£1 491 £5 [oz 528 15 [gz gr 6Þ gl 
Nor- g [f1 oz gt e gf r [15 535 *2+ og -L 114 [57 £7 468 £ 6 5 rss SE | xnIIOQ LI 
. © $*I1* 4 22 S Froh spes » [16S'12*Lz [11 82 [SE r ol; ue Ad * 91 
AS 4 +: £$-*7L r c I 
Af e- 82 8888 [LEE LS rss e- 8K 15 . 47 6+ gf *£5 Ar eue 451 
2 es- ge [SE MEL + [1+ £2 524 [15 EE rob ſ% tige TEE rs ge [irs SE fr 4g1 EE | -eqopry f 
|. In Leit [Sz gt 167 [z1 0 Lz fez 2 92 No 512 Lz 82 22 e 6 _ 5 £1 
| | 7. 01'S: $:n:a | mwa_|smwa [was nds rx. 
mo rz|'smoxy gr | smoH Sr | smonyy 21 Len mon 9 "mon £ | "nog | 18 [5 


: 
, * 
© wee” „ 2 xt. 
: N 3 £ 
144 \ 8 

+ a4 vt 
Ho at... Ss ” nd deat 4 
— — 2 — 1 
Pr & * o 

- . 


| Configuration 0 of he Sarl rte of JUPITER 


| 
at Eleven & Clock at Night. | 
? 


*. 


* —_ 0 _ OI [4 
I | 4 2 © 3.1 5 ' - 
8 > "ER 4 1 4 . 1 F ' 

2] 2 © ; 
— — — FE OP Nu — 


"ms 20 : ; 1 * 18 © 1. 8 3+ WE 5 * 


2 N 3 


* 


a 1 N. R T 


LY * wy. 15 
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EXPLANATION and USE 


OF THE 


ARTICEE:'S: 


CONTAINED IN Ta 


ASTRONOMICAL and NAuTICAL EPHEMERIS, 
TT may be proper firſt to premiſe, that all the Calculations 
of the Ephemeris are'made according to apparent Time 
by the Meridian of the Royal Obſervatory at Greenwich : 
And the Sun's, Planet's, and Moon's Places, with the Par- 
ticulars- depending on them in the 2d, 4th, 5th, 6th, and 
7th Pages of each Month, are computed to the Inſtant of 
apparent Noon, or that of the Sun's Center paſſing the Me- 
ridian of Greenwich. * | 
Apparent Time, at any Place, is that deduced immediately 
from the Sun, whether from the Obſervation of his paſſing the 
Meridian, from his Altitude obferved at a Diſtance from the 
Meridian, or from his obſerved Riſing or Setting. This Time 
is different from that ſhewn by Clocks and Watches well 
regulated at Land, which is called equated or mean Time, 
This will be explained when we come to treat of the Equa- 
tion of Time. 


The Day is here ſuppoſed, according to the Method of 


Aſtronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the ſame Denomination, and to ba counted up to 
24 Hours or the ſucceeding Noon, when the next Day begins. 
Thus the Day of the Month and the Hour of the Day are 
the ſame in this Method as in the civil Account at Noon, 
and-from Noon till Midnight ; but from Midnight till Noon 
they differ ; for whereas in the civil Account a freſh Day is 

n ſuppoſed 
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ſuppoſed to begin at Midnight, and the Houfs tq begi 
over again, in this Method the Day is ſtill continued beyond. 
Midnight, and the Reckoning of the Hours is continued up 
— 4 Thus the Diſtances put down to January 10, 15 
Hours belong to January 11 at Three in the Morning by civit 
| Reckoning : | 
There are 12 Pages for every Month. The firſt Column of 
the firſt Page of each Month contains the Day of the Month ; 
the ſecond, the Day of the Week expreſſed. conciſyly by the 
row Letter or Letters, Su, ſtanding for Sunday, M. for 

Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
"Thurſday, F. for Friday, and Sa. for Saturday: The _ 
Column exhibits the Sundays and Feſtivals of the Church of 
England, and other remarkable Days: The laſt Column 
thews at Top the Moon's Phaſes, or the Times of New and 
Full Moon, and of the firſt and laſt Quarter or two Quadra- 
' ures, with the Sun: Beneath are contained miſcellaneous 
Fhænomena, namely, Eclipſes of the Sun and Moon, and Oc- 
cultations of Planets or fixt Stars not Jeſs than the fourth 
Magnitude, by the Moon, as they ſhould happen at Green- 
wich by the Tahles; the ConjunCtions of the Moon with all 
Stars not leſs than the fourth Magnitude, which can be Oc- 
£ 8 any where on the Globe, between the Latitudes of 

60 North and 40? South: The Entrance of the Sun into the 
ſeveral Signs, and any other remarkable Phænomena. 
Ihe Stars are expreſſed by Bayer's Characters of Reference. 

ne Conjunction of the Moon or a Planet with a Star is 
denoted by prefixing the Character of the Moon or Planet 
to that of the Star, the Time of the Conjunction being 
placed immediately after. The Caſe is the ſame with reſpect 
to the Occultation of a Star or Planet by the Moon, only this 
is further diſtinguiſhed by the Addition of Im. or Immerſion, 
to ſignify the Diſappearance behind the Moon; and Em. or 
Emerſion to ſignify the Re· appearance of the ſame. Thus 
8d. D 8 15 ib dg ſignities that the Moon will be in Con- 


junction with the. Star 9 ys on the Eighth Day at 160. 22 


excluſive of Parallax: And 104. ) e H Imm. gf. 14“. Em. 
10b. 23“ ſignifies that the Moon will eclipſe : Non the 10th 
Pay, the Immerſion being at qh. 14“, and the Emerſion at 


The 


400. 23%, apparent Time at Greenwich. 
ee 
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. The Occultations ſet down are.thoſe only viſible at Greens 
wich; the Circumſtances of which will commonly not differ 
very widely in moſt Parts of the Kingdom; but in very diſtant 


Places they will differ very much, owing to the Change of 


the Moon's Parallax, or it may become no Occultation at. - 


all: The like may be ſaid of Eclipſes of the Sun. 

An Eclipſe of the Sun, or Occultation of a fixt Star by the 
Moon, if obſerved in a Place whoſe Latitude and Longitude 
are well determined, may be applied to the Correction of 
the Lunar Tables; but if made in a Place whoſe Latitude 
only is well known, may be applied to the Determination of 
the Longitude of the Place; but for this Purpoſe an accurate 


Calculation muſt be made of the Moon's Parallaxes in Lon- 


gitude and Latitude, which makes this Method of ſettling 
he Longitudes of Places, though a very accurate one, leis 
convenient in uſe for Perſons not much verſed in aſtronomical 
Calculations. However, this ought not to diſcourage Tra- 


vellers or Mariners from endeavouring to make theſe Obſer- 


tons as often and as carefully as poſſible, when they ſhall 
appen to be at any Place whoſe Longitude they have Reaſon 


at Leiſure, or referred to the Skill of Aſtronomers and Mas 
thematicians; 3 | 

Eclipſes of the Moon are not liable to this Inconvenience 3 
the Longitude of any Place, where the Eclipſe has been ob- 


ſerved, being deduced immediately by taking the Difference: 


of the Time of the Obſervation and that ſet down in the 
Ephemeris, and converting it into Degrees, at the Rate of 
159 to one Hour, &c. or more briefly by Table XIV. p. 38 
of the 2d Edition of the Tables requiſite to be uſed with 
the Ephemeris. But, as the Beginning or Ending of an 


Eclipſe of the Moon cannot be generally obſerved nearer than. 


One Minute, and ſometimes Two or Three Minutes' of 


Time, the Longitudes of Places cannot be certainly deter · 


mined by this Method from a ſingle Obſervation of the Be- 
ginning or End nearer than a Degree. Even this Point of 
Exactneſs will often be of great Service. If both the Begin- 


ning and End of the Eclipſe be obſerved, a greater Degree or 


Exactneſs will be attained, 2 a 
N | Ws The 


to think has not been well ſettled z ſince the neceſſary Cal - 
eulations may be made at any Time afterwards by themſelves, 
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The Conjunctious of the Moon with the Planets, or flxt 
Stars not leſs than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
dently deſigtied to inſtruct Mariners or Travellers to look out 
frequently for fuch Obſervations; which if they happen to 
prove Occultations, and are carefully obſerved, will afford a 
certain Means of determining the Longitude of the Place of 
Obſervation, 1 5 

The Two firſt Columns of the Second Page of the Month 
contain the Day of the Month and Week as before; next 
follow the Sun's Longitude, right Aſcenſion in Time, Decli- 
nation, and the Equation of Time with its Difference from 
Day to Day. CR | | 
The Longitude of the Sun is made uſe of in moſt of the 
fucceeding Calculations of the Ephemeris, and may ſerve 
either to verify them, or to make other ſimilar Calculations 
at a different Time of the Day, Particularly it may ſerve, 
with the Help of the Moon's Longnude, to find the Diſtance 
of the Moon from the Sun at any Time, independent of the 
Diſtances contained in the 8th, gth, 1oth, and 11th Pages of 
the Month. To find the Sun's Longitude at any Time dif- 
ferent from Noon, Proportion muſt be made according to 
its daily Increaſe : Saying, as 24". is to the Hour from Noon 
reckoned by the Meridian of Greenwich, ſo is the daily 
Variation of the Sun's Longitude, to a fourth Number; which 
added to the Sun's Longitude at the preceding Noon, gives 
the trae Longitude at the given Time. 75.4 

If the Time given be that of a Meridian different from 
Greenwich, it muſt be firſt reduced thereto, by adding or 
fabſtrafting the Difference of Longitude turned into Time 
(at the Rate of One Hour to 15%. and One Minute of 
Time to 15 Minutes, or more briefly by Table XIV. p. 38, 
of the Requiſite Tables) according as the Place is to the 
Weſt or to the Eaſt of Greenwich. Example: Suppoſe an 
one ſnould want to know the Sun's Longitude, January 19, 

1767, at 4". 35, being in 219. 15, Longitude Eaſt of Green- 

wich. The Difference of Longitude turned into Time is 
rd. 25', which fubſtrated from 4*. 35, becauſe the Place 
is Eaſt of Greenwich, leaves 3*. 100, for the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the pre- 


Fd 
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ceding Noon is 97. 29. 18“. 2”, and the following Noon is 10%. 
o. 19“. 4”. the Difference is, 12. 1. 2”, or 61/. 2”, the dail 
Variation, Then ſay, as 24%. is to 30. 100%, ſo is 61. 2“, to 8/. 7, 
which added to 95, 299. 18“. 2”, the Sun's Longitude on 
preceding Noon, gives 9*. 29%. 260. 5", the Sun's e at 
the Time given. In like Manner any other of the following 
Articles is to be found by the Help of the Ephemeris. 
The Sun's Longitude ſerves alſo to compute the Aberration 
of the fixt Stars and Planets | N 
The Sun's right Aſcenſion in Time is uſeful to the practical 
Aſtronomer in regular Obſervatories, who adjuſts his Clocks 
by ſidereal Time. It is alſo uſeful to him for converting ap- 
parent itſto ſidereal Time; as ſuppoſe that of an Eclipſe of 
Jupiter's Satellites, in order to know at what Time it may be 
expected to happen by his Clocks: For this Purpoſe the Sun's 
right Aſcenſion at the preceding Noon, together with the In- 
creaſe of right Aſcenſion from Noon, muſt be added to the 
apparent Time of the Phanomenon ſet down in the Ephe- 
meris. . | oo 
The Sun's right Aſcenſion in Time ſerves alſo to compute 
the apparent Time of a known Star's paſſing the Meridian: 
Thus, ſubſtract the Sun's right Aſcenſion in Time at Noon 
from the Star's right Aſcenſion in Time, the Remainder is 
the apparent Time of the Star's paſſing the Meridian nearly; 
from which the proportional Part of the daily Increaſe of 
the Sun's right Aſcenſion: for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſ- 
ing the Meridian, 225 
Hence the apparent Time may be found from an obſerved 
Altitude of a known fixt Star, ſuppoſe one contained in Page 
7, of the Requiſite Tables; as will be explained hereafter. 
The Sun's right Aſcenſion in Time is alſo uſeful for com · 
puting the Time of the Moon and Planets paſſing the Meri- 
dian, as will be ſhewn under their proper Articles. £2 
The Sun's Declination is neceſlary to find the Latitude. 
whether at Sea or Land, from the Meridian Altitude ob- 
ſerved; it is alſo requiſite for finding the Latitude from Two 
Altitudes obſerved with the Interval of Time meaſured by a 
Watch; it ſerves for computing the Sun's Azimuth, having 
his Altitude and the Latitude of the Place given, in order 


CL 
fo kad the Variafion of the Compaſs ; it is required, foiait] 
with the Latitude of .the Place and the Sun's horary Angle; 
to compute his Altitude, if neglected to be obſerved at the 
Time of taking the Moon's Diſtance from the Sun for find- 
ing the Longitude, being uſeful to facilitate the Calculatioff 
bf the Effect of Refraction and Parallax upon the Diftance / 
it is alſo neceſſary to calculate the apparent Time from art 
obſerved Altitude of the Sun at a Diſtance from the Meri- 
dian, the Latitude being given; or to compiite the Time . 
of the Sun's Setting or Riſing ; which, though a leſs ac- 
curate Method than the former of obtaining the Time, ma 
yet be uſeful when that cannot be had. For any of theſe 
Purpoſes the Sun's Declination muſt be found to the Time 
given nearly reduced to the Meridian of Greenwich, making 
Proportion according to the daily Increaſe or Decreaſe, in like 
Manner as was ſhewn with reſpect to the Sun's Longitude: 
The ' Equation of Time is a Correction, which added to 
+ of ſubſtracted from the apparent Time (according to its Title 
at the Top of the Column) gives equated or mean Time, or 
that which ſhould be ſhown by a good Clock or Watch. 
Apparent Time is that which takes its Beginning from the 
Paſſage of the Sun's Center over the Meridian of any Place 5 
and had the Sun no Motion in the Ecliptic, or was his Mo- 
tion reduced to the Equator or in right Aſcenſion uniform, 
he would always return to the Meridian after equal Intervals 
of Time. But his apparent Motion in the Ecliptic being 
continually varying, and his Motion in right Aſcenſion being 
rendered further unequal on account of the Obliquity of the 
Ecliptic to the Equator, from theſe Cauſes it ariſes that the 
fotervals of his Return to the Meridian become unequal, and 
the Sun will gradually come too flow of too foon to the 
Meridian for an equable Morion, ſuch as that of Clocks and 
Watches ought to be, | 
This Retardation or Acceletation of the Sun's coming to 
the Meridian is called the Equation of Time, and is con- 
tained in the laſt Column bat One of Page 2d; and when 
applied according to its Title to the apparent Time, or that 
deduced immediately from the Sun, gives the mean or equated 
Time, whence the Error of a Clock or Watch may be found, 
and, if required, it may be cortected. ic 
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Ik it be propoſed to convert mean Time into apparent, this 


js done by a centrary Proceſs, by applying the Equation of 


Time to the mean Time given, with its Title or Sign changed; 


viz, ſubſtracting inſtead of adding, and adding inſtead of 
ſubſtracting. £ 
The Equation.of Time being ſet down in the Ephemeris 
for Noon at Greenwich, Proportion - muſt be made, ac- 
carding to the daily Difference, to find what it ſhould be 
at any given Time reduced to the ſame Meridian, as in the 
preceding Articles. The laſt Column of this Page, contain- 
ing the daily Differences of the Equation, is deſigned for 
this Purpoſe. Et 4 
As often as it may be required to make any Calculations 
from aſtronomical Tables, and the Time given be apparent 
Time; it is neceflary firſt to apply the Equation of Time 
thereto to convert it into mean Time, the Tables being diſ- 
poſed according to mean Motions. Thus the Articles con- 
tained in the Ephemeris anſwering to Noon were computed 


to ob. increaſed, or 24 Hours of the preceding Day dimi- 


niſhed, by the Equation of Time: And the Moon's Places 
ſet down for Midnight were computed to 120. increaſed or 
diminiſhed by the Equation of Time. 

What has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having nothing 
to do with it in computing his Longitude from the Moon's 
Diſtances from the Sun and Stars obſerved at Sea with the 
Help of the Ephemeris, all the Calculations thereof being 
adapted to apparent Time, the fame which he will obtain 
by the Altitudes of the Sun or Stars in the Manner hereafter 
preſcribed. s | | : 
But if Time-keepers ſhould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 
corrected by the Equation of Time, and the mean Time 
found compared with that ſhewn by the Watch; the Diffe- 
rence will be the Longitude in Time from the Meridian by 
Which the Watch was ſet, as near as the Going of the Watch 
can be depended upon. 
The Equation of Time is computed in the Manner ex- 
plained in my Remarks upon that Subject, in the Philoſ. 

1 oor „ - 9 . , Tranſact. 


| 
| 
| 
| 
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Tranſact. vol. liv. P. 342, for the Year 1964; namely, by. 
taking the Difference of the Sun's true right Aſcenſion, and 
his mean Longitude corrected by the Equation of the Equi 


noxes in right Aſcenſion, and turning it into Time at the 


Rate of 1'. to 15/. &c. The Equation of Time will be addi- 
tive or ſubſtractive as the Sun's true right Aſcenſion is e 
or leſs than his mean Longitude. 

The Semidiameter of the Sun, Page 3d, is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to 
that of the Center ; alſo to reduce the obſerved Diſtance of 
the Moon's neareſt Limb from the Sun's neareſt Limb to the 


' Diſtance of the Centers. It is alſo uſeful to Aſtronomers to 


verify or aſcertain the Exactneſs of the Scale of their Micro- 
meters, by Compariſon with the Meaſure of the Sun's hori- 
zontal Diameter. This Practice is particularly uſeful in ſolar 
Eclipſes, when the Diſtance of the Cuſps or the Verſe Sine 
of the uneclipſed Part has been meaſured with the Micro- 
meter. The Semidiameters of the Sun in Mayer's Tables, on 
which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diſtance to be 
10. 2/', 8 which Mr, Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which 
ſeemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportunity to remark, that the Qua- 
drant here mentioned was given to the Univerſity of Gottin- 
gen by his late Majeſty, and was made by that ingenious 
Artiſt the late Mr. John Bird after the Model of the Eight 
Feet mural Arch, which he finiſhed for the Royal Obſervatory 
at Greenwich, and put up there in the Year 1750, Mr. Mayer 
made his Obſervations with his Six Feet mural Arch, from 
the Year 1756, to the Time of his Deceaſe; with it he ſertled 
the mean Obliquity of the Ecliptic to the Beginning of the 
Year 1756, at 23%. 28', 16'*, which Dr. Bradley ſettled by 
his Obſervations, reduced to the Year 1750, at- 239. 280 
18”, The Difference is agreeable to what ought to ariſe 
from the gradual Diminution of the Obliquity of the Ecliptic 
at the Rate of about £ a Second in a Year. The ſame In- 
ſtrument he alſo uſed in-ſettling the Elements of his ſolar 
Tables; and it is moſt probable that with the ſame he ſettled 
his Table of Refractions at the End af his ſolar Tables; the 


Agreement 
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Agreement of this Table with Dr. Bradley's, ſee Page 1ft of 
Requiſite Tables (being both ſuited to the ſame Temperature 
of the Air) is ſo great, that they ſeem rather like One and the 
ſame than Two different Tables. h 

The Time of the Sun's Semidiameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding 
or ſubſequent Limb over the Meridian to that of the Center, 
when only One was obſerved. It ſignifies a Portion of appa- 
rent Time, or even mean Time, the Difference being abſolutely 
inſenſible upon ſo ſmall an Interval. It is found thus: In- 
creaſe the Sun's Semidiameter in the Ratio of the Coſine of his 
Declination to the Radius, to find his Semidiameter in right 
Aſcenfion, which turned into Time at the Rate of 1' to 15%. 
and 1” to 157. gives the Time required. The Sun's Semi- 
diameter in right Aſcenſion is readily found by adding the 
Log. Coſine of his Declination to the logiſtic Logarithm of 
his Semidiameter, the Sum is the logiſtic Logarithm of his 
Semidiameter in right Aſcenſion ; which divided by 15 gives 
the Time of his Semidiameter paſſing the Meridian. If the 
Clock by which the Obſervation is made be regulated ac- 
cording to the ſidereal Time, this Quantity muſt be in- 
creaſed in the Ratio of 365 to 366, if great Preciſion is re- 

uired, | 

a From the Time of the Sun's Semidameter paſſing the Me- 
ridian may alſo be found the Time of its paſſing the horizon- 
tal or vertical Wire of a Quadrant or Sextant, which on ſome 
Occaſions may have its Uſe. — The hourly Motion of the Sun 
is uſeful in computing ſolar and lunar Eclipſes; alſo in cor- 
recting the aſſumed Longitude of the Ship, in order to find 
the Time from an Obſervation of the Diſtance of the Moon 
from the Sun, independent of the Diſtances contained in the 
Nautical Ephemeris; See Britiſh Mariner's Guide, P. 49, 
and Table at the End of the ſame, Page 25. The Logarithm of 
the Sun's Niſtance is uſeful in the Calculation of the Places 
of the Planets and Comets. The Place of the Moon's Node 
ſignifies its mean Longitude, and is neceſſary for finding the 
Equation of the equinoCtial Points both in Longitude and 
right Aſcenſion, the Equation of the Obliquity of the Eclip- 
ric, and the Deviations of the fixed Stars in right Aſcenſion 


and Declination. 
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- The Eclipſcs of Jupiter's Satellites are well known to af᷑- 
ford the readieſt, and for general Practice the beſt Method of 
ſettling the Longitudes of Places at Land; and it is by their 
Means principally that Geography has been fo much reformed 
within a Century paſt, and the Poſition of the moſt diſtant 
Places determined with equal Accuracy to the neareſt, . It 
was hoped that ſome Means might be found of uſing proper 
Teleſcopes on Shipboard to obſerve theſe Eclipſes; and could 
this be effected, it would be of great Service in aſcertaining 
the Longitude of a Ship from time to time. In my Voyage 
to Barbadoes under the Direction of the Commiſſioners of 
Longitude, in 1763 I made a full Frial of the late Mr. Ir- 
win's Marine Chair propoſed for this Purpoſe, but could 
not derive any Advantage from the Uſe of it; and, con- 
ſidering the great Power requiſite in a Teleſcope for mak- 
ing theſe Obſervations well, and the Violence as well as 
Irregularities of the Motion of a Ship, I am afraid the com- 
plete Management of a Teleſcope on Shipboard will always 
remain among the Deſiderata. However, I would not be un- 
derſtood to mean to diſcourage any Attempt founded upon 
good Principles to get over this Difficulty, 

The Teleſcopes proper for obſerving the Eelipſes of Jupi- 
ter's Satellites, are common refracting Teleſcopes from 1 5 to 
27 Feet, reflecting Teleſcopes of 18 Inches or Two Feet focal 
Length, and Teleſcopes of Mr. Dollond's Conſtruction with 
Two Object Glaſſes from 5 to 10 Feet; or, which are ſtill 
more convenient, thoſe of 46 Inches focal Length, conſtructed 
with Three Object Glaſſes, which are as manageable as re- 
flefting Teleſcopes, and perform as much as thoſe which he, 
makes of 10 Feet wtth Two Object Glaſſes. 

The Eclipſes of Jupiter's Satellites are obſerved by Aſtro- 
nomers at Land, as well in order to provide Materials for 
improving the Theories and Fables of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately af- 
certained. It is indeed to be lamented that Perſons, wha viſit. 
diſtant Countries, are not more diligent to multiply Obſerva- 
tions of this Kind ; for want of which, the Obſervations made 
by Aſtronumers ia eſtabliſhed Obſervatories loſe Half 22 

; en 
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Uſe, and the Improvement of Geography is retarded, But 
it is to be boped that an Emulation will ſpring up among 
thoſe who may have Opportunities of rendering ſo uſeful 
a Service to the Public, to incite them to watch diligently 
for the Occaſions of obſerving theſe Eclipſes carefully, parti- 
cularly of the Firſt and Second, which are moſt exact for the 
Purpoſe. The Eclipſes, carefully calculated and ſet down 
in the Ephemeris, will ſerve to advertiſe them and Obſervers 
in general of the Times when they ſhould attend to theſe Ob- 
ſervations. The Perſon, .who ſhall be under any Meridian dif- 
ferent from Greenwich, mult turn his Difference of Longitude 
into Time: See Requiſite Table, P. 38, and add it to or ſub- 
ſtract it from the Time of the Eclipſe ſet down in the Ephe- 
meris, according as he is to the Eaſt or Weſt of Greenwich, to 
find the apparent Time at which the Eclipſe will happen at 
his Meridian, nearly. He muſt further take care to regulate 
his Watch or Clock by apparent Time, or at leaſt to know 
the Difference, as well in order to apprize him of the Time to 
look out for the Eclipſe, as for aſcertaining the apparent 
Time exactly at which he ſhall obſerve it. Equal Altitudes 
of the Sun or Stars taken with an Aſtronomical Quadrant af- 
ford the beſt Means of regulating Clocks and Watches for oc- 
caſional Obſervations; or they may be taken with a Hadley's 
Quadrant, by Reflection from a Baſon of Water or Quick- 
ſilver, or from the Horizon of the Sea, if the Obſerver has an 
open Proſpect, and is not elevated above 5 or 6000 Feet above 
the Level of the Sea, But, if Opportunity does not admit of 
taking equal Altitudes, the Time may be determined from 
One Altitude taken in any of the Methods above-mentioned, 
at leaſt Two or Three Points of the Compaſs diſtant from 
the Meridian, but the nearer to the Eaſt or Welt the better, 
the Latitude of the Place being known, or being found by 
Obſervations of the Meridian Altitude of the Sun or, Stars 
made on Purpoſe. It will be better to take ſeveral alütudes 
in order to take a Mean of the Reſults for greater Certainty. 
And if one Star be obſerved to the Eaſt and the other to the 
Weſt of the Meridian, the Time will be determined with 
rather more Certainty. The Manner of computing the ap- 
parent Time from the Altitude of the Sun or a Star is ſhewn 
in Problems VIII. and IX. Pages 25 and 26 of the Expla- 

nation and Uſe of the Requiſite Tables. | 
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The Obſerver, being in a Place whoſe Longitude is well 
known, ſhould be ſettled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 
Six or Eight Minutes before that of the ſecond and third Sa- 
tellites; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on account of the Uncertainty of their 
Theories ; but. if the Longitude of the Place is very uncer- 
tain, he muſt begin to look out for the Eclipſe proportion- 
ably ſooner : Thus, if the Longitude of the Place is uncertain 
to 3 Degrees, anſwering to 12 Minutes of Time, he ought to 
fix himſelf to his Teleſcope 12 Minutes ſooner than is men- 
tioned above, Nevertheleſs, when he has obſerved One 
Eclipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the ſame Correction to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adyer- 
riſe him very nearly of the Time of expecting the Eclipſes 
of the ſame Satellite, and diſpenſe with his attending ſo 
long. 
1 he Immerſions ſi gify the Inſtant of the Diſappearance of 
the Satellite by entering into the Shadow of Jupiter; and the 
Emerſions ſignify the firſt Inſtant of its Appearance at coming 
cout of the ſame, They generally happen when the Satellite 
is at ſome Diſtance from the Body of Jupiter, except near 
the Oppoſition of Jupiter to the Sun, when the Satellite ap- 
proaches nearer to his Body. Before the Oppoſition of Ju- 
piter to the Sun the Immerſions and Emerſions happen on 
the Weſt Side of Jupiter, and after the Oppoſition on the Eaſt 
Side; but, if an aſtronomical Teleſcope be uſed, which re- 
verſes Objects, the Appearance will be directly the contrary. 
Before the Oppoſition, the Immerſions only of the firſt Sa- 
tellite are viſible z and after the Oppoſition, the Emerſions 
only. The ſame is generally the Caſe with reſpect to the 
ſecond Satellite; both the Phænomena of the ſame Eclipſe 
are frequently obſervable in the 'Two outer Satellites. The 
Immerſions and Emerſions marked with an Aſteriſt in the 
Ephemeris are thoſe viſible at Greenwich. 

To know if an Eclipſe will be viſible in any Place, find 
whetherJupiter be 8® above the Horizon of the Place, and the 
Sun as much below it. This may be done near enough by a 
| conn Globe : Otherwiſe, the Time of the Sun's Riſing and 

e Setting 


* 


2 


Setting may be found for any Latitude by a Table of ſerhi4 
diurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs Rectified, and many other Books; the Time 
of Jupiter's Riſing and Setting may alſo be found from the 
Time of his paſſing the Meridian and Declination ſet down 
in the Ephemeris, with the Help of the ſame Table of ſemi - 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc 
anſwering to the ſame Declination of the Sun: Rememberi 
always, that if Jupiter's Declination and the Latitude of the 
Place are of the ſame Denomination, the ſemidiurnal Arc will 
be more than Six- Hours, and if they are of contrary Deno-— 
minations, will be leſs than Six Hours. But it may be eaſier 
found whether the Eclipſe will he viſible at Greenwich, or 
whether it ſhould be properly marked with an aſteriſk, by 
the Tables, P. 28—31, annexed to the Nautical Almanac 
of 1172. 

The Immerſion or Emerſion of any Satellite being carefully 

obſerved in any Place according to apparent Time, the Lon- 

itude from Greenwich is found immediately by taking the 
ak of the Obſervation from the correſponding Time 
ſhewn in the Ephemeris, which muſt be turned into Degrees, 
&c. by Requiſite Tables, Page 38; and will be Eaſt or Weſt 
of Greenwich, as the Time obſerved is more or leſs than 
that of the Ephemeris. 

Example; Suppoſe an Emerſion of the firſt Satellite ſhould 
be obſerved at the Cape of Good Hope, May 9, 1767, at 
106. 46'. 45”. apparent Time : The Time by the Ephemeris 
being 9*. 33/. 12”, the Difference is 16. 13“. 33”, whence 
the Longitude of the Cape ſhould be 18?. 23. 15”, Eaſt of 
Greenwich, becauſe the Time ſuppoſed to be obſerved at the 
Cape 1s more than that of the Ephemeris. 

It is to be obſerved that a correſpondent Obſervation of an 
Eclipſe of a Satellite of Jupiter, made under a well-known 
Meridian, is to þ2 preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
whoſe Longitude is required; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 
that e can be obtained ; which Correction applied to = Cal- 

cu ation 
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e of the given Eclipſe in the Ephemeris, rei it 
almoſt equivalent to an actual Obſer vation. 

The Longitudes and Latitudes of the Planets, Page 4, 
850 to know where to look for them in the Heavens, and 
when their Places may be conveniently ſettled by comparing 
them with fixed Stars by the Help'of a Micrometer in a Tele- 
fcope. They alſo ſhew when they are in the moſt important 
Points of their Orbits, where it is moſt material to obſerve 
them. They alſo ſerve to enable Perſons leſs {killed to diſ- 
tivguiſh them from the fixed Stars. Their Declinations and 
the apparent Times of their paſſing the Meridian are parti- 
eularly uſeful to Aſtronomers who are furniſhed with Qua- 
drants and Tranſit Inſtruments well fixed in the Meridian, in 
ſetting their Inſtruments for obſerving their right Aſcenſions 
and Declinations. 

The apparent Time of a Planet's altos the Meridian may 


de computed thus; the Planet's right Aſcenſion being calcu- 


lated from its Longitude and Latitude, and turned into Time, 
ſubſtra& the Sun's right Aſcenſion-at Noon in Time from it, 
to find the Time of the Planet's paſſing the Meridian nearly, 
which call T; take the Difference of the © and Planet's daily 
Variations in right Aſcenſion in Time, if the Planet is pro- 
greſſive in right Afcenſion, or the Sum, if it is retrogade, 
which call X; then ſay, by the Rule of Proportion; * 
As 24. + X. Ti Xr e and Tate will be the correct Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 
right Aſcenſion be greater than that'of the Sun ; in any other 
Caſe the lower Signs are to be made Uſe of, | 
But perhaps it. may be found more readily by continual 
Approximation as follows: Take the proportional Part of the 
Difference or Sum of the O and Planet's daily Motion in 
right Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 24b. aud take a 
further like proportional Part of this proportional Part; and 
again of this laſt, and ſo on as far as is neceſſary. The Sum 
of all theſe proportional Parts added to the Time of the Pla- 
net's paſſing the Meridian found nearly, if the Planet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the 
San, otherwiſe ſubſtracted, gives the apparent Time of the 
Planct's paſſing the Meridian. ; 
Example: 
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Example: Let it be required to find the Time of the 
Moon's/paſling the Meridian, July 1, 1767. 195 
The Sun's right Aſcenſion in Time July iſt is, 6. 400. 25%. 
and July 2d, 6". 44'. 33”. by the Ephemeris. Therefore his 
daily Motion in right Aſcenſion is 4“. 8“. The Moon's right 
Aſcenſion July iſt at Noon by the Ephemeris is 159“. 2. an- 
ſwering to 10". 30. 8”. of Time, and July 2d is, 1699. 39, 
anſwering to 11. 18', 36“. The Difference is, 42. 28. of 
Time, from which 4'. 8”. being ſubſtracted, leaves 38“. 20, 
Subſtract 6. 40“. 20/7, the Sun's right Afcenſion July 1 at 
Noon, from 19". 36. 8“. the Moon's right Aſcenſion the ſame 
Noon, the Remainder 3*. 55”. 43“. is the Approximate Time 
of the Moon's paſſing the Meridian. The proportional Part 
of 38”. 20”, anſwering to this, is 60. 19/7, and the proportional 
part of G. 17“. is 9“; therefore C. 17”. and g”. or 6. 26”. 
added to 3". 55'. 43”. give 4*. 27; 9%. the apparent Time 
of the Moon's paſſing the Meridian. In the Ephemeris it is 
4". 2'. It may alſo be computed by taking the Difference 
of the Moon's right Aſcenſion at Noon and Midnight, 
but then Half the Sun's daily Variation in right Aſcenſion 
muſt be made uſe of, and Proportion muſt be made for 12 
inſtead of 24 Hours: and if the Moon paſſed the Meridian 
after Midnight, the Sun's right Aſcenſion at Midnight muſt 
be uſed, which is a Mean between his right Aſcenſions on the 
preceding and ſubſequent Noon. For the Planets, it will be 
Jufficient to take the firſt proportional Part only. | 
The Days of the Oppoſitions, Quadratures, &c. of the 
Planets to the Sun, are Times at which they oftght to be ob- 
ſerved in fixed Obſervatories, for ſettling the Elements af 
their Orbits by a Series of ſeveral Years Obſervations, : 
The 5th, 6th, 7th, 8th, gth, 1oth, and 11th Pages of 
each Month contain the Moon's Place, and all the Circum- 
ſtances relating to her Motion, and her Diſtances from the 
Sun and proper Stars, from which het Diſtance ſhould be 
obſerved for finding the Longitude at Sea. The Longitude, 
Latitude, and Declination of the Moon, and Time of her 
paſſing the Meridian, afford the like Uſes with the ſame 
Circumſtances of the Planetary Motions, and many more be- 
| ſides, For the ſake of greater Preciſion, the Moon's'Longi- 
tude, Latitude, Right Aſcenfion, Declination, Semidiameter, 


horizontal 
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horizontal Parallax, with its proportional Logarithm, are 
computed Twice a Day, to Noon and Midnight, and may 
readily be inferred to any intermediate Time with the great- 
eſt Exactneſs. 1 ths | 
Example: Let it be required to find the Moon's Longitude 
and Latitude, &c. July = 176), at 16". 22'. 16”, Firſt to 
find the Longitude. The Moon's Longitude, July 16, at 120. 
is oi. 69. 40“. 25”. and July 17 at Noon, of. 13®. 47”. 48”. 
the Difference 7. 7'. 23”. is the Moon's Motion in 12 Hours; 
ſay then, by the Rule of Proportion, bs 

As 1 ab. is to 4. 22. 16 (the excels of 16". 227. 16” above 
12x.) ſo is 7. /. 237. to 2. 35“. 41”. but this muſt be cor- 
rected on account of the Moon's unequal Motion in 12 
Hours, by the Table of Equation of ſecond Difference an- 
nexed to Mr, Taylor's Sexageſimal Table, P. 244—247 : 
for this Purpoſe take out of the Ephemeris the Two Longi- 
tudes of the Moon next preceding the given Time, and the 
Longitudes immediately following it, and ſet them down in 
Order one after another, as follows; 


| 1 Diff. 2d Diff. 


, © * i” 0 7 It 5 it | 

July 16, Noon 11,29.29,34 
Midnight ©; 6.40.25 roy 
17, Noon 0.13.47. 4867 7! 
Midnight 0. 20. 51.27 7 3+3 


3.28 
| 3.44 


Take their Differences, 7. 100. 51”, 7. . 23“, 7. 3. 39%, 
take the Differences of theſe Differences, or the 2d Differ- 
ences 30. 28”; 31. 44". and take their Mean which is 3“. 36”. 
Now look for the Equation of ſecond Difference, anſwering 
to q. 220 after Midnight, found on the Side, and 3“. 36” at 
Top, which will be found = 24", and which, according to 
the Remark at the Bottom of the Table, muſt be added 
to 2. 35/. 41”, the firſt proportional Part, becauſe the Mo- 
tion in 12 Hours or firſt Differences are decreaſing ; the Sum 
2%. 360. 5” added to 08. 6*. 40/. 25”, the Moon's Longitude 
at Midnight, gives o'. 99. 16'. 30”, the Moon's true Longi- - 
tude, and is as correct as the Longitudes from which it is 
deduced. by 


N. B. 


If 161 3 | 
N. B. If the firſt Differences of the Four Longitudes of the 
ohn taken out firſt increaſe and then decreaſe, or, vice 
Verſa, firſt decreaſe and then inereaſe, take Half the Differ- 
ence of the Two ſecond Differences for the Mean ſecond Dif- ö 
ference, with which take out the Equation of ſecond Dif- 
ference, and add or ſubſtract it as the Firſt firſt Difference 
is greater or leſs than the Third firſt Difference. | 
To find the Moon's Latitude. Take out of the Ephemeris 
the Two Latitudes preceding and Two following the given 
Time, and ſet them down in Order, and take their firſt and 
fecond Differences, and the Mean of the Two ſecond Differ- 
ences ; find the proportional Part of the Middle firſt Difference 
anſwering to the Hours and Minutes, &c. of the given Time 
after Noon or Midnight; which correct in the following Man- 
ner: Entering Table of Equation of ſecond Difference, Pag. 
244—247, with the Hour from Noon or Midnight on the 
Side, and the Mean ſecond Difference at Top, take ont 
the correſponding Number of Seconds, which added to or 
ſubſtracted from the proportional Part found above, ac- 
cording as the Motion in 12 Hours or firſt Difference is de- 
ereaſing or increaſing ; or, more generally, according as Firſt 
firſt Difference is greater or leſs than. Third firſt Difference, 
gives the proportional Part corrected; which now added to 
or ſubſtrated from the Moon's Latitude at the preceding 
Noon or Midnight, us the Latitude in theſe 12 Hours is in- 
creaſing or decreaſing, gives the Moon's Latitude correct. 
Example: The Moon's Latitude is required, July 16, 
16. 22/. 16”, | | 


pes Lat. by 1 Mean of 
the Ephem. li ſt Dif. | 2d Dif.| 2d Dif. 
bi „ = 
July 16, Noon 4.31. 10N. . 
5 i Midnight 4.49. 30 3 4.36 
17, Noon 3 3 4.44 4.49 
Midnight 5. 12.32 we 


The Moon's Latitude July 16 at Midnight being 4. 49/- 
36% N. and the Motion in the next 12 Hours being 13/..50”, 
fay by Proportion, 


* 


* 1 
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„As 12d. is to 4", 22“. 16“, ſo is 13%. 50” to 51. 2% but this 
uſt be corrected by adding 32”, the Equation of ſecond Dif- 
{cats anſwering to the Hour 4". 22', and the Mean ſecond 
Difference 4. 40”, becauſe the firſt Differences are decreai - 
ing, or rather becauſe the firſt of them 18'. 26”, is greater 
zan the laſt of them 97. 6”. therefore the proportional 
art corrected is 5/. 24+ 32/= 5'. 34”, which added to 
49. 49. 36%, gives 4*. 55. 10” N. the Moon's Latitude 
correct. FRE 
Remarks on ſome Circumſtances neceſſary to be attended 
to, in order to obtain and apply the Cori ection of ſecond 
Differences rightly in computing the Mpon's Latitude 
I. If the Moon's Latitude taken out of the Ephemeris for 
Noon and Midnight changes its Denomination from North 
to South or from South to North, the Sum of the Two Lati- 
tudes of contrary Denominations, where the Change happens, 
is to be accounted the firſt Difference in that Place. 5 
II. If the Three firſt Differences firſt increaſe and then des 
creaſe, or vice verſa, firſt decreaſe and then increaſe, Half the 
Difference of the Two ſecond Differences is to be taken for 
the Mean ſecond Difference. | ALES 
III. If the Series of Four I atitudes taken out ſhould firſt 
increaſe and then decreaſe about the Moon's greateſt Latitudes, 
take the Sum of the Two firſt Differences ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 
Place; correct the Moon's Latitude at Noon or Midnight by 
7 ſimple proportional Part firſt found; and to the Latitude 
dorrected, add always in this Caſe the Equation of ſecond 
Difference from Pag. 244— 247, anſwering to the Mean fe» 
cond Differences. 


Before I quit this Subject of Interpolation by ſecond Dif- 
ferences, I ſhall point out another Method, by which the 
fame End may be obtained more readily, and with fewer 
Rules, by thoſe who are well acquainted wich algebraic Sub- 
ſtraction and Addition, and the Manner of applying the Signs 
in thoſe Operations. Subſtract each Latitude from the tol- 
lowing for the firſt Differences, to which prefix the Sign —if 
the Latitudes decreaſe; and ſubſtract each firſt Difference, 
thus found, from the following one of the ſame Order for-the 
ſecond Differences. Half the Sum of the Two ſecond Dif- 
NY | ferences 
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firenees ſtanding on each Side of the Tnteryal to be interpo- 


lated,” is to be accounted the mean ſecond Difference the 
Equation correſponding to it by Table, Pag. 244—247, Is 


to be applied always with the contrary Si 


- Theſe Operations are to be performed, and the Signs to 
be applied as in algebraic Subſtraction and Addition. Note 
further, if the four given Latitudes change their Denomina- 


tion, call the ſecond Latitude 4, and thoſe of a contrary De- 
nomination —, Noe, 
The Moon's Declination may be found at any Hour in the 
ſame Manner as her Latitude ; but as the Correction ariſing 
from ſecond Differences will never exceed 2'Z, this may be 


neglected on molt Occaſions ; but if any one is deſirous to 
obtain the Declination true to a Minute, the Correction is 


eaſily applied, as ſhewn above. N f | 
The other Articles of Page 6, and 7, viz. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
proportional Logarithm, and the Diſtances contained in the 
Four laſt Pages of the Month, may be all found correctly 
by even Proportion, without requiring 'any Allowance on 
actount of ſecond Differgnces. The proportional Part of the 


Moon's Longitude, &c. for any Hour may be found very rea- 


dily by the Help of the Table of proportional Logarithms, 
Pag. 39—55 of the Requiſite Tables. 

- The Moon's Longitude and Latitude are uſed in computing 
her Diſtances from the Sun and Stars contained in the Four 
laſt Pages of the Month, as well as in the Appulſes to Stars 
pointed out in Page 1, and, jointly with her Parallax and 
Semidiameter, are neceſſary for computing the Eclipſes of the 
Sun and Moon, and the Occultations of fixt Stars and Pla- 
nets by the Moon. They alſo facilitate the Calculation of 
the Longitude of any Place from an obferved Eclipſe of the 


Sun, or Occultation of a Star or Planet by the Moon : Or, 


if the Meridian be well known, the Parallax and Semidiameter 
ſerve to deduce the Moon's true Place in the Heavens from 
the Obſervation, which compared with that given, by the 


Ephemeris ſhews the Error of the Tables at the Time. The 


Moon's Semidiameter and Parallax are applied in corredtin 
almoſt all Obſervations of the Moon. The proportional Lo- 
garithms of the Moon's Parallax ſerve further to facilitate the 
Calculations of Parallaxes. | 


7. 
# 
DO — — ——.—— 
r ͤ— | 


— 
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The Moon's right Aſcenſion and Declination are uſeful to) 
compute her Altitude at any Time, particularly at the Ob- 
ſervation of her Diſtance from the Sun or a Star, ſuppoſing it 
was neglected to be or could not be obſerved-properly.;z which 
latter Caſe may ſometimes happen in the Night, though 1 
think but rarely; the utmoſt Accuracy therein not being 
required for the Calculations of Refraction and Parallax. See 
Britiſh Mariner's Guide, Page 57, and Requiſite Tables, P. 
24. The Moon's Declination, with her Semidiameter and 
- Parallax, ſerve for finding the Latitude by the Meridian Alti: 
' tude of her upper and lower Limb obſerved at Sea. 
Britiſh Mariner's Guide, Page 93, and Requiſite Tables, Page 
15. The Moon's right Aſcenſion and Declination ſerve alſo, 
to compute the Time from her Altitude obſerved at the. 
Obſervation of her Diſtance from a Star; whence the Lon- 
gitude may be inferred, tho' no Altitude of the Sun or a 
Star was taken for regulating the Time. See Britiſh Mariner's 
Guide, Page 61, and Mr. Edwards's 5th Problem annexed 
to the Nautical Almanac of-1 781, Page 10. 

The Diſtances of the Moon from the Sun and fixt Stars; 
contained in the 8th, gth, 10th, and 11th Pages of the, 
Month, are ſet down to every Three Hours of Apparent 
Time by the Meridian of Greenwich, and are deſigned to 
relieve the Mariner from the Neceſſity of a Calculation, which 
he might think prolix and troubleſome, and to enable him, 
when compared with the Diſtance obſerved carefully at Sea, 
to infer his Longitude readily and with little Danger of 
Miſtake to a Degree of Exactneſs that may be thought ſuffi - 
cient for moſt nautical Purpoſes, But uſeful and valuable 
as the Practice of this Method may be at preſent, it is a 
Remark not unworthy our Notice, that every future Improve- 
ment of the Lunar Tables, as well as the Inſtruments, will 
bring it nearer and nearer to Perfection. 

The Moon's Diſtances are computed both from the Sun 
and proper Stars, and generally trom One Obje& on each 
Side of her, to afford the Mariner a greater Number of Op- 
portunities of Obſervation, and a Means of attaining a greater 
Degree of Exactneſs. The Diſtances from the Sun are 
computed between 40 and 120? of Diſtance. While the 
Moon is between the Diſtances of 20% and 40* from the Sun, 
her 


f 
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her Diſtance is computed only from a Star on the contrar ; 


Side that the Sun is. When ſhe is between the Diſtances of 
40 and go? from the Sun, her Diſtance is computed both 


from the Sun and from a Star on the contrary Side to the 


Sun; when the Moon is above 90® from the Sun her Diſ- 
tance is computed from Two Stars, one on each Side of her; 
though ſtill her Diſtauce is computed alſo from the Sun 
from 90? to 120%, Though the Diſtance of the Moon from, 
the Sun or Star, well obſerved with a good Inſtrument, is 
ſufficient to determine-the Longitude, with the Help of the 
Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to (till greater Accuracy, if the 
Obſerver takes the Diſtance of the Moon from Two Stars, or 
the Sun and a Star, or, when the Moon is between go? * 
120? Diſtance from the Sun, from the Sun and Two Stars, i 
he can be ſo lucky as to obtain theſe ſeveral Obſervations. 
The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the Reſults is, 
to be taken as probably approaching neareſt to the true Lon · 
itude. In particular the Moon's Diſtance ſhould be taken 
— Two Stars, or the Sun and a Star on each Side of her, 
as often as Opportunity permits, ſince the Mean of the Re- 
ſults will probably be at leaſt as exact again as either ſeparate- 
ly, I mean as far as depends on any Imperfection of the In- 
ſtruments, and unavoidable ſmall Errors ariſing in the Uſe of 
them; Errors of theſe Kinds having a natural Tendency ta 
correct each other; for that ſmall Error which ariſes from 
the Lunar Tables will affect the Reſult from either Star 
equally. But the Error of Mayer's laſt Lunar Tables as cor- 
reed from a Series of Dr. Bradley's Obſervations of 9 Years, 
by Mr. Charles Maſon in 1778, being theſe made uſe of for 
the Nautical Almanac of 1789, and the ſubſequent ones, 
probably never cxceeding 30“, the Uncertainty hence ariſing 
in the Determination of the Longitude can ſcarcely ever ex- 
geed 17 Miles of Longitude, and generally will be much leſs. 
The Diſtances ſet down in the Ephemeris; afford the Ob- 
ſerver a ready Means of knowing the Star from which the 
Moon's Diſtance is to be obſerved; for he has nothing to 
do but to ſet his Quadrant to the Diſtance computed roughly 
from the Ephemeris, neglecting the Seconds, at the apparent 
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Time eſtimated nearly by the Meridian of Greenwich; and 
direct his Sight to the Eaſt or Weſt of the Moon, according 
as the Diſtance at Greenwich is found in the 8th and gth, 
or ioth and 11th Pages of the Month; and having found the 
Moon upon the little Speculum, let him give a Sweep with 
the Quadrant to the Right and Left, and he will find the 
Star he ſeeks for, if above the Horizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 
Horns or longer Axis, or, which is the ſame Thing, in the 
Eine of the Moon's ſhorter Axis produced. The Star is al- 
ways one of the brighteſt, ſo that there is little Danger of 
miſtaking another for it, if the preceding Directions are 
carefully obſerved. The Time at Greenwich is eſtimated 
nearly by turning the ſuppoſed Longitude from Greenwich 
into Time, by Requiſite Tables, Page 38, and adding it to 
or ſubſtracting it from the apparent Time at the Ship, as its 
Longitude is Weſt or Eaſt of Greenwich. It will be ſuffi- 
Gent if the Diſtance be computed from the Ephemeris within 
10% or 20%, for ſetting the 3 The prineipal Uſe 
ef the Diſtances of the Moon from the Sun and fixt Stars; 
namely, in determining the Longitude by Compariſon with 
the correſponding Diſtances obſerved at Sea, is ſhewn in 
Problem XI. Page 37 of Requiſite Tables. 
The Diſtances contained in the Ephemeris were computed 
ſtrictly to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ſhewn for com- 
ating the Moon's Latitude, Page 16:1 —163; except that the 
orrettion of ſecond Differences at the Middle of the Inter- 
val to be interpolated, was taken + of the Mean of the Two 
| ſecond Differences, and at the Firſt and Third Quarter of the 
Interval was taken 3 of the Cori ection juſt found at the 
Middle of the Interval; inſtead of conſulting Mr, Taylor's 
Table, Pag. 248 and 249, which would however have given 
the ſame Reſult. But, at the firſt 12 Hours, when the Diſ- 
tances of the Moon from a Star begin, and the laſt 12 
Hours, when the Diſtances end, there being only One ſecond 
Difference inſtead of Two fecond Differences on =ach Side 
to take a Mean of, this Merhod fails in theſe Caſes, and 
therefore the following is to be ſubſtituted in its Stead, —_ 
derived from Sir Iſaac Newton's Solution of the Problem o 
A drawing 


rawing a Curve through the Extremities of any Numbet 
o 6 Ordinates. Phil. Nat. Princ. Math. Page 486. Edit. 
Londini 1726, or Dr. Horſley's e Edition of Sir Haag 
Newton's Works, Vol. 3d. Page 128. | 
From Four Diſtances at Noon and Midnight computed 


ſtrictly to interpolate Three Diſtances at the 2d, 6th 
gth Hour of the firſt or laſt Interval. ; : 72 _ 

Subſtract each Diſtance from the following, for the firſt 
Difference, and prefix the Sign —, if the Diſtances decreaſe, 
Subſtract each firſt Difference thus found from the following 
One of the ſame Order, for the ſecond: Difference: And in 
like Manner ſubſtract the Firſt ſecond Difference from the 
following for the third Difference ; applying the Signs as in 
algebraic Subſtraction. Denote the firſt or laſt firſt Piffer: 
ence by 6; the firſt or laſt ſecond Difference hy c, according 
38 the Interpolation to be made is for the firſt or laſt 14 
Hours; denote alſo the third Difference by d; and, @ being 
put to ſignify the Diſtance at the Beginning of the Interval, 
the interpolated Diſtances will be as follows : 5 1555 


At 3d Hour of firſt Interral a + 4b — re +544 4 

At 6th Hour of firſt Interval a +46 — {4 6 + n 4 

At th Hour of firſt Interval 4 + 4b — e + $54 4 
Or 


At 3d Hour of laſt Interval a + 4 —  c — 53,4 
At 6th Hour of laſt Interval a + ; b * c— d 
At gth Hour of laſt Interval @ + 46 - A d 

In adapting theſe Formulæ to Numbers, great Care muſt 
be taken about the right Application of the Signs, Thus if 
b, c ord is Negative, apply the Number expreſſing the Value 
of that Term of the Formula where it is found with a con- 
trary Sign to that of the Formula, 

Let me add in this Place, that if in filling up the firſt and 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with the Two. given ones, in order 
to take a Mean between it and the firſt or laſt ſecond Differ- 
ence, the Interpolation at the Middle of the Interval or 6th 
Hour will be had true, the ſame as if the above Formulz 
had been uſed: But at the Interpolation of the firſt and 
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Third Quarter there will be an Error of 21 third Different; 

which will be corrected, by appyling + 2 @ or third 

Difference, to Number found at the firſt Quarter of the In- 

terval, and — rz d to that found at the third Quarter of th& 

Interval; equally the ſame whether it be the firſt or laſt In- 
\terval. | : 

The Configurations of Jupiter's Satellites, Page 12th and 
laſt, exhibit the apparent Poſitions of the Satellites with re- 
ſpe& to each other, and to Jupiter at ſuch an Hour of the 
Evening or Night as they are moſt likely to be obſerved, and 
ſerve to diſtinguiſh the Satellites from one another. Jupiter 
is diſtinguiſhed by the Mark ©, and the Satellites by Points 
with Figures annexed, the Figure 1 ſignifying the firſt Satel- 
lite, 2 the ſecond Satellite, &c. When the Satellite is ap- 
proaching towards Jupiter, the Figure is put between Ju- 
piter- and the Point; and when the Satellite is receding 
from Jupiter, the Figure is put on the other Side of the Point. 
The Satellites are in the ſuperior Parts of their Orbits, or 
furtheſt from the Earth, when they are marked to the right 
Hand or Weſt of Jupiter approaching him ; or to the left 
Hand or Eaſt of Jupiter receding from him; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when 
they are marked to the right Hand or Weſt of Jupiter reced- 
ing from him, or to the left or Eaſt of Jupiter approathing 
him. The Cypher o, ſometimes annexed to the Figure of 
the Satellite towards the Margin, fignifies that it is inviſible 
on the Face of Jupiter; and the black Mark e, ſignifies that 
it is inviſible, being eclipſed in Jupiter's Shadow, or behind 
Jupiter eclipſed by his Body. : 

| \ 
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A DESCRIPTION of an accurate and 

ſimple Method of adjuſting HA DLE X' 

Quadrant for the bath Obſervation. By 
Mr. RoBerT BLAIR, 


O adjuſt Haorey's Quadrant for the back 
| Obſervation by the Method propoſed, no ad- 
ditional Apparatus is neceſſary. All that is re- 
quired is to. poliſh the lower Edge of the Index- 
glaſs, and expoſe it to View, The back Horizon- 
glaſs is adjuſted by means of a Reflexion from this 
poliſhed Edge, in the very ſame Manner as the 
fore Horizon-glaſs is adjuſted by the common 
Method. | 

To thoſe who are acquainted with the Theory of 
the Quadrant, very little more need be ſaid on the 
Subject. They will immediately perceive, that in 
the ſame Manner as the fore Horizon-glaſs can at 
any time be placed parallel with the reflecting Sur- 
face of the Index- glaſs, by bringing the Image of a 
diſtant Object, after Reflexion from theſe Two 
Surfaces, to coincide with the Object itſelf ſeen di- 
rectly; ſo alſo may the back Horizon-glaſs be 
placed parallel with the poliſhed reflecting Edge of 
the Index-glaſs, by a ſimilar Operation; and that, 
as the poliſhed Surface of this Edge is at Right- 
angles to the ſilvered Surface of the Index-glaſs, 
the reflecting Surface of the back Horizon-glaſs 
muſt be ſo likewiſe. That is, the Quadrant will 


| ro ns 
then be adjuſted for the back Obſervation. For the 
Adjuſtment of the bee Horizon-glaſs conſiſts in 
placing it perpendicular to the Index-glaſs, when 
the Index is at o, and alſo perpendicular to the 
Plane of the Quadrant; both of which Points are 
obtained by this Operation; ee the refſecting 
ge is perpendicular to the Plane of the Qua- 
rant. It is the Buſineſs of the Inſtrument- maker 
to give this Edge the true Poſition, as well as the 
ſilvered Surface, at the Firſt Conſtruction; after 
which, it has been uſual to take it for granted, that 
| will never alter. And it may be remarked, 
that the Edge is the leaſt liable of the two ta any 
Alteration of Poſition from Accidents. | 
It would ſeem, however, an Advantage gained 
to the Inſtrument, if, in the little Pamphlet, which 
generally accompanies the Sale of this Inſtrument, 
ſome ready Method were pointed out, by which the 
Obſerver might, at any time, fatisfy himſelf-of the 
Truth of this Matter in both Caſes. | 
A clearer Idea of what has been ſaid: above will, 
perhaps, be obtained by caſting the Eye on Fig, I. 
where RI H E repreſents a Pencil of Rays emitted 
from the Object R, incident on the Index- glafs I, 
from which it is reflected to the fore Horizon-glaſs 
, and thence to the Eye at E. By this double Re- 
flexion an Image of the Object is formed at r. 
R II E repreſents another Pencil from the ſame Ob- 
ject R, coming directly through the fore Horiaon- 
laſs to the Eye at E. So that the doubly reflected 
Image r, appears coincident with the Object R 
itſelf; ſeen directly. 20k 
When this Coincidence is perfect, and the Ob- 
ject R 1o very diſtant as to make the Angle I RH 
Ne inſenſible, 


inſenſible, the Poſition of the Speculums I and H 

will differ infenfibly from Paralleliſm; that is, the 
Quadrant will be adjuſted for the fore Obſervation. 
Now it is from the Eaſe and Accuracy, with which 
this Adjuſtment can at any time be made, that the 
fore Obſervation derives its Superiority over the 
back Obſervation, But by grinding the Edge of 
the Index-glafs perpendicular to its reflecting Sur- 
face, and poliſhing ir, the back Horizon-glaſs is 
rendered capable of an Adjuſtment equally eaſy and 
accurate as the fore Horizon-glaſs, For by a Pen- 
cil of Rays emitted from the Object 8, incident on 
the reflefting Edge of the Index-glaſs D, thence 
reflected to the back Horizon glaſs B, and from 
that to the Eye at e, an Image is formed at 5; 
which Image being made to coincide with the Ob- 


jet S itſelf, ſeen directly, aſcertains the Poſition f 


the back Horizon-glaſs, relative to the Index-glaſs, 
with the fame Preciſion, and in a Manner equally 
direct, as the former Operation does that of the fore 
Horizon-glaſsss. 25 
One of the firſt Difficulties that occurred, in per- 
fecting this Method of adjuſting the back Horizon- 
laſs, was to grind the Surface of the reffecting 
dge accurately perpendicular to the ſilvered Sur- 
face; but by uſing a Method ſomewhat ſimilar to 
that by which the Iwo Surfaces of a Plate of Glaſs 
can be ground ſo nearly parallel as to make the 
Error inſenſible, an equal Degree of Accuracy 
may be obtained in grinding ſuch Surfaces per- 
pendicular. And even it this had not been the 
Caſe, the propoſed Method of Adjuſtment: would 
be very little affefted by any Error committed in 
this Reſpect. For there are leveral Ways of find- 


ug 
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ing any Deviation from the perpendicular Poſition, 
to the greateſt Nicety. And this once found, it is 
only neceſſary to make a Mark on the Arch of 
Exceſs, where the Index is to be placed, at the 
time of adjuſting, inſtead of placing it at 0. 
Another Objection, which, it was feared, would 
not have been ſo eaſily ſurmounted, aroſe from 
the ſmall Extent of the Field of View ; which is 
neceſſarily limited by the Thickneſs of the Index- 
glaſs. Bur by properly proportioning the Thick- 
neſs of the back Horizon-glals to that of the Index- 
laſs ; ſo as to take Advantage of the Reflexion 
m both Surfaces of the former, ſuch an Increaſe 
of Field is obtained, either in obſerving with the 
naked Eye, or a Teleſcope, but eſpecially in the 
latter Caſe, as to render it unneceſſary to have Re- 
courſe to any leſs ſimple Method of enlarging it. 
It was allo apprehended, that the Quantity o 
Light reflected from this poliſhed Edge might, in 
ſome Caſes, be inſufficient to make the reflected 
Image ſufficiently perceptible ; but by conforming 
to the practical Directions for adjuſting, which are 
ſubjoined, no Inconvenience will be felt from this 
Caule. | 
Directions for adjuſting the back Horizon-glaſs, 
. koh Method of adjuſting the Quadrant for the 
back Obſervation is this. If it is to be done 
without making Uſe of the Teleſcope, place the 
Index at O, and applying the Eye to the Hole in 
the Sight-vane ®, or Tube for directing the Sight, 
: 8 | direct 
* Beſides the Two Holes in the Sight-vane commonly 
made, there muſt be a Third nearer to the Horizon-glaſs, 


and fo placed that an Eye directed through it to the Center 
: of 


| 3 
direct it through the back Horizon. glaſs, to the 
Horizon; if that is the Object to be uſed for ad- 
juſting. The Two Horizons are then to be made 
to coincide, holding the Quadrant firſt in a vertical, 
and then in an horizontal Poſition; by which 
means both Adjuſtments will be effected as in the 
fore Obſervation. ＋ 2 7785 

There will be no Difficulty in finding the re- 
flected Horizon, if the Obſerver firſt directs his 
Eye to that Part of the Horizon-glaſs, where he 
obſerves the Image of the poliſhed Edge of the 
Index-glaſs; which will appear double. When the 
direct Horizon is made to appear in this Space, the 
reflected one will be ſeen cloſe by it, unleſs the In- 
ſtrument wants a great Adjuſtment ; in this Caſe a 
little Motion of the back Horizon-glaſs backwards 
and forwards, will preſently bring it in View. _ - 

When the Horizon, or any obſcure terreſtrial 
Object, is to be made Ule of for adjuſting by 
means of the reflecting Edge, there is a Precaution 
to be taken, without which, the Obſerver will 
ſometimes meet with, what will appear an unac- 
countable Difficulty. For if the Sky, or other Ob- 
ject behind him, ſhould happen to be pretty 

right, he will not be able to diſcern the Horizon 
at all. This ariſes from the Image of the Object 
behind him, which is reflected from the filvered 
Surface of the Index-glaſs, . to coincide 
with the Horizon; in which Caſs, the bright Pie- 


of the Horizon-glaſs, ſhall there perceive the Image of the 
poliſhed Edge of the Index-glaſs, This Hole muit not 9 
made ſmall like the others, but equal to the ordinary Size of 
the Pupil of the Eye; there being, on ſome Occaſions, no 
Light to ſpare. e gs BE nes 7 „ | 
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ture of che former, which is formed. in the Bottom 
of the Eye, prevents the fainter denden the 


latter from being perceived. ET 
This will be avoided, either by: a lieg 
Screen over the ſilvered Surface of the —— Slaſs; 


or, without being at this Trouble, by ſtanding at 


a Door or Window, ſo that only the dark Objects 
within can be reflected from ow Index-glaſs.. But 
if the Obſervation is to be made in the open Air, 
a Hat, or any ſuch dark Obſtacle, held before the 
filvered Surface of the Index- glaſs, will 1 er 
fectually remove this In convenience. 

Some ſuch Precaution muſt alſo be taken, when 
a Teleſcope is made Uſe of. And, morcover, the 


Teleſcope muſt be brought ſo near to the Plane of 


the Quadrant, that the greateſt Part of its Aper- 
A be op to the ſilvered Half of the 


Horizon-glaſs; ſo as to make the direct aud re- 


flected Horizons of oqad Brightneſs, _ . - 

If the Teleſcope is to be uſed in adjuſting, the 
firſt thing to be done, after fixing it for the back: 
Obſervation, is to alter the Direction of its Axis, 
from the Center of the Index- glaſs to the 


The Teleſcope is ſo contrived, as to admit of che 


ſmall Degree of Motion, which is nec 
for this Purpoſe. If this is omitted, the Field 


be more contracted than otherwiſe; and the reflected 


Object will always appear on one Side of che Field 
of the Teleſcope, 


The Sun has been found to be the beſt Object 


for adjuſting the Quadrant accurately. The Mes 


thod of domg this for the fore Obſervation, by 

firſt bringing the two Suns into one, wherebyboth 
a Adj uſtments are effected at once, and ae 
uring 


a black! 
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furing the Sun's Diameter twice, by which greater 
Accuracy will be obtained in the principal Adjuſt- 
ment, which has been deſcribed by the Aſtronomer 
Royal in the Requiſite Tables, is ſo applicable to 
the preſent Method of adjuſting the back Horizon- 
glaſs, as to make a Repetition of it unneceſſary. 
One thing only, it may not be improper juſt to 

take Notice of. The beſt Obſervers, inſtead of 

making the principal Adjuſtment, place the Spe- 
culums parallel by moving the Index, without 
altering the Poſition of the Horizon-glaſs. This 
will be found preferable to the common Method 
both for Eaſe and Accuracy; and beſides, poſſeſſes 
a very material Advantage in admitting a more 
fimple Conſtruction of the Inftrument. For the 
complex * atus intended for making the prin- 
cipal Adjuſtment of the Horizon-glaſſes is thereby 
rendered unneceſſary. | 

If this Method is adopted, it will generally be 
found on examining the Poſition of the Index, after 
having placed the Speculums parallel, that it does 
not point to the Beginning of the Arch; fo that it 
becomes neceſſary to allow for what has been called 
the Index-error, | | 
Now it is to be remarked, that in adjuſting the 
back Horizon-elaſs, this Index-error is to be al- 
lowed for contrariwiſe from the Index- error in the 
fore Obſervation, Thus if the Index- error is on 
the Arch of Exceſs, it is to be added to all Angles 
meaſured by the fore Obſervation, and ſubtracted 
from all Angles meaſured by the back Obſervation; 
and, vice verſa, if this Index- error is on the proper 
Arch of the Quadrant. Or it will amount to the 


ſame thing if the Index- error is allowed for the ſame 
e B Way 
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Way in both Caſes, provided that you add or ſub- 
tract it, in the back Obſervation, to the Angle 
marked by the Index, before ſubtracting this 
Angle from 1809, to find its Supplement, which is 
the required angular Diſtance of the Objects. 


* Though rather weiß to the Intention of this paper, it 
may not be amiſs to take Notice of a Source of Error in 
obſerving by HADbIET's Quadrant, which, there is Reaſon 
to apprehend, is not ſo generally known, and attended to, 
as it ought to be. 1 e 1 
+ 3:06 — here meant are thoſe which ariſe from the Bend- 

ing and Elaſticity of the Index, and the Reſiſtance which it 
meets with in turning round its Center ; whence the Extremity 
of the Index, on being puſhed along the Arc, will advance 
ſenſibly, before the Index-glaſs begins to move: and may be 
ſeen to recoil, when the Force acting on it is removed. Mr. 
HavpLty ſeems to have been apprehenſive that his Inſtru- 
ment would be liable to Errors fram this Cauſe; and, 
in order to avoid them, gives particular Directions that the 
Index be made broad at the End next the Center, -and 
that the Center, or Axis itſelf, have as eaſy a Motion as 
is conſiſtent with Steadineſs ; that is, an entire Freedom from 
Looſeneſs, or Shake, as the Workmen term it. By ſtrictly 
complying with theſe Directions the Error in queſtion may 
indeed be greatly diminiſhed ; ſo far, perhaps, as to render 
it nearly inſenſible, where the Index is made ſtrong, and the 
proper Medium between the two Extremes of a Shake 
at the Center on one Hand, and too much Stiffneſs there on 
the other, is nicely hit ; but it cannot be entirely corrected. 
For to more or leſs of þending the Index will always be ſub- 
ject: and ſome Degree of Reſiſtance will remain at the 
Center, unleſs the Friction there could be totally removed; 
— ! · 

Of the Reality of the Error to which he is liable from this 
Cauſe, the Obſerver, if he is provided with a Mie fur- 
niſned with a Screw for moving the Index gradually, may 
thus ſatisfy himſelf. After finiſhing the Obſervation lay the 
Quadrant on a Table, and note the Angle; then cautiouſly 
looſen the Screw which faſtens the Index, and it will imma- 


diately, if the Quadrant is got remarkably well conſtructed, 


1 „ 


Of A Correction neceſſary in finding the angular Diſtance 
ann, 2 4 near Objects. 
As the Uſe of Habrrv's Quadrant is not con- 


<> fined to, aſtronomical Obſervations, but may 
alſo be extended to determining the angular Di- 
ſtance of near Objects in taking Surveys; it be- 

comes 


be ſeen to ſtart from its former Situation; more or leſs ac- 
cording to the Perfection of the Joint, and the Strength of the 
Index. This Starting, which is owing to the Index recoiling 
after being releaſed — the conkned State it was in during 
the Obſervation, will ſometimes amount to ſeveral Minutes ; 
and its Direction will be oppoſite to that, in which the Index 
was moved by the Screw at the time of finiſhing the Obſer« 
vation. But how far it affects the Truth of the Obſervation, 
depends on the Manner in which the Index was moved in 
ſetting it to o for adjuſting the Inftrument ; or in finiſhing 
the Obſervations neceſſary for finding the Index-error, 

This will, perhaps, be beſt underſtood by ſtating a Caſe 
in which the Error of the Obſervation ariſing from this Cauſe 
will amount to the greateſt poſſible, Suppoſe, then, Two 
Obſervers with Inſtruments equally good, to have made the 
following Obſervations, One in ſetting the Index of his 
Quadrant at o, in order to adjuſt it, happens to move it in 
a retrograde Direction. He then obſerves the angular Di- 
ſtance of Two Objects, and finiſhes the Obſervation with an 
advanced Motion of the Index. The other Obſerver, on the 
contrary, in adjuſting ſets the Index of his Quadrant to 
o by advancing it, and finiſhes his Obſervation of the 
angular Diſtance of the ſame ObjeQs by a retrograde Mo- 
tion of the Index. Now if the Index did not admit of the 
leaſt Bending, this Difference of Circumitances would no- 
wiſe affect the Reſult of the Obſervations, But on account 
of this Bending, the former of theſe. Obſervations will be 
found to exceed, and the latter to fall ſhort of the true an- 

ular Diſtance of the Objects, by twice the Quantity which 
the Index was obſerved to ſtart upon the Arch, when the 
faſtening Screw was looſened. 

A little Conſideration will make it evident, that this Dif- 
ference proceeds from the Index being bent in a contrary 
; B 2 Diredion 
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comes neceſſary, in this Caſe, where Accuracy is 
deſired, to determine the Point of the Inſtrument 
from which ſuch angular Diſtance is to be eſti- 
mated. For when Mention is made of the angular 
Diſtance of Two Objects, or Points; the Idea 
communicated is imperfect, unleſs ſome Third 

; & ; Point 


Direction in obſerving from what it was in adjuſting; which 
oppoſite Bending tends in one Caſe to increaſe and in the 

other to diminiſh the Angle meaſured. WO * 
The general Nature of theſe Errors being thus explained, 
and their Cauſe appearing to be inſeparable from the Mate- 
rials and Mode of Conſtruction of the Inſtrument, it only 
remains to point out the beſt and eaſieſt practical Rule for 
ſhunning them, which ſeems to be this. In all Obſervations 
made by HavpLeyY's Quadrant, let the Obſerver take Notice 
conſtantly to finiſh his Obſervations, by moving the Index in 
the ſame Direction, which was uſed in ſetting it to o for ad- 
Juſting ; or in the Obſervations neceſſary Tor finding the 
Index- error. 9 | | 1 
If this Rule is obſerved, the Error ariſing from the Spring 
of the Index will be obviated. For as the Index was bent the 
ſame Way, and in the ſame Degree in adjuſting as in, obſerv- 
ing, the Truth of the Obſervations will not be affected by 
this Bending. As to the Direction itſelf, in which the In- 
dex is to be moved both in adjuſting and obſerving, the Ob- 
ſerver is at Liberty to chuſe; but as the common and moſt 
convenient Practice in obſerving is to finiſh the Obſervations 
by a Motion of the Index in that Direction which increaſes 
the Angle; that is, from o towards go in the fore Obſervation, . 
and from go towards o in the back Obſervation ; it would, 
perhaps, be better, if the Obſerver were to adopt it as a ge- 
neral Rule in all Obſervations, of whatever Kind, made by 
Hantty's Quadrant, to finiſh the Motion of the Index by 
puſhing it from him; or turning the Screw in that Direc« 
tion which carries it farther from him. What is meant by 
| finiſhing the Motion of the Index, in any Direction, is, that 
the laſt Motion communicated to the Index ſhall have been, 

for ſome Minutes at leaſt, in the Direction required. 0 
Theſe Errors ariſing from the above-mentioned Imperfec- 
tion of Quadrants, which have greatly perplexed and embar- 
raſſed Obſervers unacquainted with them, were long ago de- 
teQed by an C flicer of diſtinguiſhed Rank and Character => 
3 
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Point is alſo expreſſed, from which this angular 
Diſtance is to be eſtimated. | 
. Accordingly the Aſtronomer Royal, with his 
accuſtomed Zeal and Ability in promoting the In- 
tereſts of Science, has, amongſt other uſeful Im- 
provements, given us Directions, in a Paper an- 
nexed to the 'NauTicar ErREMERISs for 1774s 
' how to proceed in ſuch Caſes, both in the "cw . 
and back Obſervation. But as the Method here 
deſcribed of poliſhing the Edge of the Index- 
glaſs, hath been found to afford an eafier, and 
more accurate Method of adjuſting the Inſtru- 
ment for the back Obſervation, than any then 
in Uſe, it becomes neceflary to, explain this 
Matter a little farther. In order to this, there muſt 
be premiſed by way of Lemma, a Theorem, the 
Demonſtration of which, as being eaſily deducible 
from the well-known optical Axiom, that the Angle 
of Reflexion is equal to the Angle of Incidence, 
may be here omitted. | 1 


LEMMA, 


A RAY of Light after Refiexion from Two plain 

parallel Surfaces, proceeds parallel to the incident 
Ray; and if the Two plain refleting Surfaces are 
inclined, a Ray of Light incident perpendicular to 
their common Inter ſection, will, after Reflexion, form 
with the incident Ray produced, an Angle, double of 
that, in which the ſaid Surfaces are inclined ; or of 
its Supplement, if ut exceeds a Rigbt- angle. 


his Majeſty's naval Service, and well known in the ſcientific 
World, who alſo inveſtigated their Cauſe and adopted the - 
proper Method of obviating them. At his Defire an Account 
of them is now laid before the Public, as a neceſſary Caution 
Both to the Obſerver and Inſtrament-maker, 


Hence 


L 
Hence it appears, that if the Speculums have 
been adjuſted parallel when the Index is at O; and 
afterwards by moving it forwards upon the Arch 3 
the Image of any Object as S (Fig. II.) been ade 
to coincide with! any other Odette ſeen directly as 
N; the angular Diſtance of theſe two Objects is 
equal to twice the Angle in which the Speculums 
ate inclined to one another, which, from the Con- 
ſtruction of the Inſtrument, is equal to che Angle 
fhown by the Index; ſuch angular Diſtance being 
eſtimated from the Point P, where the incident 
Ray SI produced, interſects the doubly reflected 
Ray H P. | 
And this holds true in Angles of all Magnitudesz 
and in Objects ſituated at what Diſtance ſoever. 
But there is an Objection to eſtimating the Angles 
from the Point P, becauſe its Situation is variable 
according to the Magnitude of the Angle meaſured, 
and lies in ſome Caſes on oppoſite Sides of the In- 
ſtrument, and even at a Diſtance from it. 
It is, therefore, required to determine the an- 
lar Diſtance when eſtimated from ſome fixed 
Point, as I the Center of the Index- glaſs. In order 
to accompliſh this, it becomes neceſſary to add to 
the Angle marked by the Index, the Angle I NH, 
which I H, the Diſtance between the Centers of the 
Speculums, ſubtends at the direct Object N. _ * 
This Angle INH, therefore, muſt next be 
found: And it will be obtained if, when the Spe- 
culums are parallel and the Index at O, the Ob- 
ſerver looking at the direct Object N, by a ſmall 
retrograde Motion of the Index, brings its doubly 
reflected Image, which then appears at u, to coin- 
cide with it. The Angle marked by the Index on 
the Arch of Exceſs is that N For it is 


equal 


- 


„„ 
equal to che Angle which N I, the incident Ren. 
forms, with H E, . the, doubly reflected Ray, pra: 
duced to their Point of Interſection N, which in 
this Cale coincides with the direct Object. . 
Theſe two Angles S PN and I NH, being thus 
found, their Sum is the Angle ſought ; for it is 
equal to NS, the Angle which the Objects S and 
N ſubtend at 1, the Center of the Index- glaſs. 
Euclid I. 32. e | 
This will ſuffice to point out the Correction, 
which it is neceſſary to make in the fore Obſerva- 
tion; when the, Inſtrument is applied to meaſuring; 
the angular Diſtance of near Objects. It is in- 
tended to introduce and explain a Correction of the 
ſame Kind, but more conſiderable, which it is ne- 
ceſſary to make in the back Obſervation; and 
which may be obtained, by means of the reflecting 
Edge, with the ſame Eaſe and Accuracy. 
When the doubly reflected Image of any Object 
S (Fig. III.) is made to coincide with any other 
Object N ſeen directly through the back Horizon- 
glaſs, the Speculums having preyiouſly been ad- 
Juſted perpendicular with the Index at O, the Angle 
marked by the Index is S PE, which the incident 
Ray S I produced, forms with the doubly reflected 
Ray HE. produced, and $ PN, the Supplement 
of this Angle, is the angular Diltance, of the Ob- 
je&s, eſtimated from the Point P; whether they 
be near, or remote. But this Point being move- 
able, as in the fore Obſervation, the angular 
Diſtance of the Objects is required, when eſti- 
mated from I, the Center of the Index-glaſs. In 
order to obtain this, the Angle IN H, which the 
Diſtance between the Speculums ſubtends at the 
direct Object, muſt be added to the former, 
a 9 . "Mew 
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Next, therefore, it becomes neceſſary to deter-. 
mine chis Angle. The moſt direct Method of ob- 
raining it, would be by turning round the back 
Horizon-glaſs, placing it parallel with the Index- 


glaſs, and then finding the Angle INH as di- 


rected in the fore Obſervation. But beſides that 


the back Horizon-glaſs is not in general, and ought 
not to be made capable of being turned round; 


this Method would, in ſeveral Reſpects, be at- 


tended with Trouble and Inconvenience; which 
will be ſaved by making Uſe of the poliſned Edge. 
For when this Edge is placed parallel with t 

back Horizon- glaſs, an Image of the Object N 
will be formed at » ; which by a ſmall Motion of the 
Index may be made to coincide with N. When this 


x effected the Angle marked by the Index is D NH, 


which ND, the incident Ray, forms with H E the 
doubly reflected Ray produced to their Point of In- 
terſection N. Now though it is true that the Angle 
DN H, thus found, falls ſhort of INH, the 


Angle required, by the ſmall Angle I ND, which 
half the Length of the Index- glaſs ſubtends at the 


direct Object; yet this laſt, being always a propor- 
tional Part of the former, may eaſily be, found 
and added to it; in the Generality of Quadrants it 


will amount to about One-fifth Part of it, The 


Sum of thesangle S'P N found by the Inſtrument, 
and this Angle INH added together, is the Angle 
SIN required. Euclid I. 32. 


It may here be remarked to thoſe who are de- 


ſirous of minute Accuracy, that what has been 


called the Center of the Index- glaſs is not to be lite- 


rally underſtood as ſuch, unleſs when the Axis of the 
Teleſcope, is at the ſame Diſtance from the Plane of 
the Quadrant as this Center. For the Point from 

x Which 
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which the angular Diſtances are to be eſtimated, | is 


always at the ſame Diſtance from the Plane of the 
Quadrant as the Axis of Viflonz and” ſituated 


ſomewhere in a, Line.at Right-angles to that Plane, 


and paſſing through the Center of the Index- 


laſs. 
There is one Caſe in which the pfecedin berg Di- 


Fate of adding to the Angle given 


rument the ſaull” Angle, which the one Be the 
eculums ſubtend at the direct Object, are not 


ſtrictly applicable; and that is, when the Angle 


found by t Inſtrument amounts to 180 Degrees, | 
dr differs leſs from it than by the ſmall Angle juſt 
mentioned. For in this Caſe, as the angular Di- 


ſtance of two Objects cannot exceed 190 Degrees, 


| the Addition ede equivalent to a Subtraction. 


Thus if the Inftrument.adjuſted parallel, makes 
the angular Diſtance of the Obje&ts S and N 


(Fig. IV.) equal to 180 Degrees; in order to re- 


| wm this to the Center of the Index-glaſs, the 


Fe 


ſhort of two Right-angles, by the Angle WIZ, 


Angle N I Z, equal to H NI, muſt be ſub» 


tracted from it. For 8 I Nis the N Diſtance 
m 


of the two Objects eſtimated fro which falls 


equal, becauſe of the Parallel Lines IZ, HN, to 


"the Angle 1 N H, which the Centers of the Spe- 
culums ſubtend at the direct Object. 


If R had been the doubly reflected Objeft, the 


Angle found by the Iaſtrument would” be R Nx, 
being the Supplement of the Angle RN H, which - 


the incident Ray R I produced, forms with the 


doubly reflected Ray E H produced, at their Point 
of Interſection, which in this Caſe coincides with 


the direct Object N. If to this Angle RN 


found by the r which is equal to RI Z, 
| there beadded the Angie INH, equal to which 


NIZ; 


: 8 
'N1Z; the angular Diſtance of the Objects R, N, 
eſtimated from I, the Center of the Index-glaſs, 
will be juſt 180 Degrees. V 
From the whole there reſults this general Rule, 
which is equally applicable in the fore and back 
. Obſervation, The Speculums being adjuſted pa- 
rallel in the fore, and perpendicular in the back 
Obſervation, firſt find the angular Diſtance of the 
Objects in the uſual Way; and then, by the Di- 
rections juſt given, find the Angle which the Cen- 
ters of the Speculums ſubtend at the direct Object, 
taking Care that the Center of the Index- glaſs re- 
tain the ſame Poſition in both Obſervations. If the 
Sum of theſe two Angles is leſs than 180, that 
Sum is the angular Diſtance of the 8 eſti- 
mated from the Center of the Index-glaſs. But if 
this Sum exceeds 180, the Supplement to 360 
is to be taken as the true angular Diſtance of the 

Objects eſtimated from that Point. 


4. 
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DEFINIPIONG ET: 

AS Mention has been made of near Objects and 
diſtant Objects, it may be aſked how the Limit 
between. theſe is to be determined? The Anſwer 
is, that thoſe are to be accounted diſtant Objects, 
at which the Diſtance between the Speculums does 
not ſubtend a ſenſible Angle. But without being 
at any Trouble in calculating this Diſtance, which 
differs in the fore and back Obſervations, as well as 
in different Inſtruments; there is an eaſy practical 
Raule for determining the Matter in all Caſes, which 
is this. The Quadrant being adjuſted by the Ho- 
rizon of the Sea, or any of the celeſtial Bodies, 
obſerve whether the Object, which is to be taken 


| i[r:2g. F 
az che direct one, coincides as to Senſe with its re- 
flected Image; if this is the Caſe no Correction is 
neceſſary, as the Angle given by the Inſtrument 

will not differ ſenſibly, from the angular Diſtance 
of the Objects eſtimated from the Center of the 

- Index-glaſs. But otherwiſe, the Correction is to 

be found and applied, as above direfted. _ 


$ ood}, WE ARK 1 
1 FF the. Prejudices againſt the back Obſervation: 

* ſhould be got over, it ſeems reaſonable to expect 
the following Advantages from its Uſe. | 
The lunar Obſervations will he extended; for | 
the angular Diſtance of the Sun and Moon may be 
obtained, whenever both theſe Luminaries are | 
viſible, . however great that Diſtance may be. And 
the Sun, beſides the Advantage he poſſeſſes from 
being ſituated in the Ecliptic, ſo that (his proper 
Motion excepted) as little as poſſible of the Moon's 
flow Motion is loſt, is deemed a better Object to | 
obſerve by, than a Star. The Altitudes too can be 1 
found with more Eaſe and Accuracy, and the whole n | 

Proceſs more conveniently conducted in the Day- | 
time, than at Night. ON VE ” 

hut it is in high Latitudes, that the Practice of 
the back Obſervation will be found more parti- | 
cularly uſeful. There, during the Summer, the . 
continual Preſence of the Sun, effacing by - his 

Splendour the Appearance of the Stars, leaves no 
Choice of Objects. And in ſuch: Situations the 
Extenſion of the lunar Obſervations becomes an 

Object the more deſireable, as the Ship's Longirude 
may, by their Means, on account of the S nall- 
nels of the Degrees, be determined fo very near the 


Beſides 
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the largeſt Angles ; there are other Occaſions, on 
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ſervations may be cxpe&ed to” derive from render- 


ing the Quadrant capable of meaſuring accu 


which the back Obſervation has been recommended, 


and will be found uſeful. Thus in finding the 
Latitude, whether by a ſingle Altitude, or har, 


Altitudes with the Time between, and in other 
Caſes, where Altitudes are wanted, if the Horizon 


one Side, or if it ſhould be obſtructed by a Head- 
land, or Veſſel, the Obſeryation may, notwith- 
ſtanding, be made with the ſame Accuracy on the 
oppolite Side. 1 bo rel 

The Surveyor on Shore too will be enabled to. 
find the angular Diſtance of near Objects, in all 
Cafes, with Accuracy; and to determine his Lati- 
tude, and on ſome Occaſions his apparent Time, 
by the Method of Reflexion from the Surface of 
Quick-filver, or any other horizontal reflecting 


Plane; Problems beyond the Reach of the Sextant 


eonſtructed in the common incomplete Form, 
without «back Horizon-glaſs, when the Alttody 
of the Object exceeds 60 Degrees. 


THE END. 
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